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THE PHYSIOLOGY OF MASTICATION 


CINEPHOTOGRAPHY AND CINEFLUOROGRAPHY OF THE MAasticaTtory APPARATUS 
IN FUNCTION 


Meyer Kuatsky, D.D.S., New York, N. Y. 


UMAN physiology is essentially a series of internal phenomena. To study 
physiology and pathology, we must view the internal organs during activ- 

ity. Direct observation would be ideal, but the consequences of cutting open a 
human being for the study of function would be disastrous. Medical history, 
however, does record some cases in which direct observation was possible. 

Probably the most famous of these concerns a Canadian voyageur, Alexis 
St. Martin. He was accidentally wounded in the stomach by the premature 
discharge of his gun. Dr. Beaumont, an American army surgeon, treated the 
patient. Although St. Martin survived and lived to the ripe old age of 83 years, 
the wound never healed completely, leaving a permanent gastric fistula. Through 
this, Dr. Beaumont was able to see what was going on in the stomach during the 
process of digestion. 

Such erude and adventitious methods were obviously unfitted for the in- 
vestigation of the internal organs. In 1895 came the solution. Roentgen dis- 
covered the x-ray, thus supplying to the medical and dental professions a magic 
eye for the viewing of internal phenomena. The dentist uses the x-ray film 
or plate to examine the teeth and the paradontal tissues. He studies anatomy 
and pathology. The physician, on the other hand, realizes that in order to make 
a diagnosis of pathology, one must master physiology as well as anatomy. He 
therefore employs not only the x-ray plate, but also uses fluoroscopy as a diag- 
nostic means. He thus sees the organs during function. 
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The one drawback to fluoroscopy was the lack of permanent records which 
could be studied and restudied, and minutely serutinized for every detail, as 
could be done with the x-ray plate. Then researchers began to work with the 
idea of cinefluorography, trying to take moving pictures’ of the image seen on 
the fluoroscopic screen. There were many problems to be overcome; various in- 
vestigators, both in this country and abroad, worked on them with various de- 
grees of success. An American who has spent many years in striving for the 
perfection of cinefluorography is Dr. William H. Stewart, clinical professor of 
radiology, Columbia University, New York. I was fortunate in being present 
at one of Dr. Stewart’s demonstrations of cinefluorography of the thoracic 
and abdominal viscera of the human body. Then and there, I conceived the 
idea of applying cinefluorography to dentistry, of showing the human mastieca- 
tory apparatus in function. 

The cinefluorography of our film on the physiology of the masticatory ap- 
paratus was taken in the radiology department of the Lenox Hill Hospital, un- 
der the direction of Dr. Stewart. We shall therefore let him describe the 
technic employed. Says Dr. Stewart: ‘‘In solving the problem, which, after 
all, is that of focusing the greatest amount of light on the most highly sensitive 
photographie film, the following factors govern the result : 

‘*(1) The amount of energy in the incident roentgen beam. This is limited 
by the capacity of the roentgen tube and by the tolerance of the patient’s skin. 

**(2) The light-producing power of the fluoroscopic screen. This varies 
qualitatively and quantitatively according to: 

(a) The chemical composition of the sereen. 
(b) The color of the fluorescence produced by the sereen. 

**(3) The light-gathering power of the camera lens system. 

**(4) The photographie sensitivity of the film as related to the: fluorescence 
of the sereen. 

**As the limits of each of the above factors are broadened, the greater is 
the scope of the method and the greater is the chance of success. 

“Roentgen Tube. The tube we have found most satisfactory for this pur- 
pose is the G.E. 10 R.W. This tube ean be safely operated at 100 kv. with a 
current of 125 Ma. for five seconds. 

**Skin Tolerance. When this tube is operated at 100 kv., 125 Ma., at 40 
em. target-skin distance, with filters of 1 mm. of aluminum and 5 mm. of wood, 
the estimated dose of radiation reaching the patient’s skin is 500 roentgens per 
minute. This would be sufficient to produce erythema in forty-eight seconds. 
The average time for each. simple exposure has been five seconds and thus is well 
within the limits of safety. It is, therefore, apparent that the capacity of the 
roentgen tube is much more of a limiting factor than is the tolerance of the 
patient’s skin. If it were necessary, however, a further reduction in the amount 
of exposure of the patient could be brought about by synchronizing the excita- 
tion of the roentgen tube with the camera shutter so that the roentgen rays 
strike the patient only during those instants when the camera shutter is open. 
Although this is the arrangement employed by Reynolds, we have not found 
it necessary because in five seconds a complete cycle of any moving organ of 
the body except the stomach can be recorded. 
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**Screen-Film Combination. It is impossible to consider the film and sereen 
separately because both must be associated on the basis of two variables; like- 
wise, the photographie film reacts not only to the intensity of the light but also 
to the color as well. Similarly, individual types of screens emit light of differ- 
ent color as well as of different intensity. In our experiments we have found the 
most satisfactory combination to be that of Eastman panchromatic super X 
film used in conjunction with a special yellow-green zine sulfide fluoroscopic 
sereen developed by Dr. Levy and Mr. West of London. 

**Lens System. The lens employed is a Zeiss biotar with an aperture of 0.85 
and a focal length of 5.5 em. In order to cover a fluoroscopic field of 30 by 50 
em., it is necessary to place the lens at a distance of seven feet from the sereen. 
This lens is fitted with a focusing mount, and because it is used wide open, no 
diaphragm is employed. 

“Camera. The Zeiss biotar was used in conjunction with the Bell and 
Howell filmo 70-D, 16 mm. camera, fitted with a special finder. 

“Technique. Employing the above-mentioned factors and the normal 
camera speed of sixteen frames per second, eighty pictures could be obtained 
in the exposure time of five seconds. This is sufficient to record the motions of 
such rapidly moving organs as the heart, lungs, and diaphragm, as well as to 
demonstrate the mechanism of swallowing.’"' Five seconds is also ample time 
for the recording of all the movements of the mandible in the process of masti- 
cation. 

On previous oceasions,? we have pointed out that masticatory function 
plays an important part in determining the state of health or disease of the 
teeth and their supporting tissues. Proper function begets a cleanly, hygienic 
mouth in which pathologie conditions are unusual. Improper function of the 
masticatory organs results in faulty development of the jaws, crooked and 
impacted teeth, caries, and periodontoclasia. Thus, knowledge of dental physi- 
ology is essential to all fields of dentistry, to the orthodontist and pathodontist, 
as well as to the prosthodontist. 

A thorough study of the physiology of mastication cannot limit itself to 
the teeth, but must include as well all accessory organs which play a part in 
masticatory function: the bones which support the teeth; the articulation of 
the moving mandible; the muscles of mastication; the blood, lymph, and nerve 
supplies; the salivary glands; the tongue, lips and cheeks. It is impossible to 
do justice to so large and complex a subject in a brief paper. We shall, there- 
fore, limit ourselves to only a few of the more salient features of the funetion 
of the human masticatory apparatus. 

The keystone of the masticatory process is the complex double joint known 
as the temporomandibular articulation. This is a ginglymoarthrodial (hinge- 
gliding) joint, formed by the condyle of the mandible and the mandibular fossa 
and articular tubercle of the temporal bone. Connecting the two is a loose en- 
velope, the articular capsule. Between the two is a thin plate, the articular disk 
or meniscus. The condyle swings, hingelike, upon the articular disk. The disk, 
together with the condyle, glides forward onto the articular tubercle and back 
again. This articulation permits extensive movements of the mandibular jaw. 
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Thus, the mandible may be depressed or elevated, carried forward and backward, 
and also from side to side. In the act of mastication, there is generally a com- 
bination of these dimensional movements. Our film demonstrates the operation 
of this temporomandibular articulation during mastication and also shows 
something of the succeeding process of deglutition. 

The dimensions, degrees, and extents of the movements of the jaw depend 
entirely upon the muscles of mastication. The chief muscles of mastication are 
the masseter, the temporal, and the external and internal pterygoids. The 
masseter, temporal, and internal pterygoid muscles raise the mandible against 
the maxillary jaw. The simultaneous action of the internal and external 
pterygoids draws it forward; it is retracted by the posterior part of the tem- 
poral muscle and the deep fibers of the masseter. Trituration is brought about 
by the alternate action of the pterygoid muscles of either side. 

These muscles are assisted in mastication by the muscles of the cheeks, lips, 
and tongue, which manipulate the food and maintain it in position between 
the morsal surfaces of the teeth. The sensitive tongue plays an important selec- 
tive role in deciding whether particles are sufficiently small to be swallowed 
and also functions in the first stages of swallowing. 

The degree of development of the muscles of mastication differs with each 
individual. It depends on the natural constitutional development of that in- 
dividual, and also upon the physical nature of the food which he is accustomed 
to eat. This brings us to the important subject of the effect of different types 
of food on mastication. 

We have already considered the organs that do the chewing. Now, in 
order to obtain a proper understanding of the masticatory process, we must 
also consider the food which is chewed. At this point, we are not interested in 
the chemistry, or nutritional value of the foods. It is their physical state which 
we shall consider. This subject is very much neglected by the dentist; yet 
physiology of mastication is incomplete and cannot be properly understood with- 
out thorough knowledge of the influence of the physical state of food upon the 
masticatory apparatus. To J. Sim Wallace, of England, credit is due for bring- 
ing this relationship to our attention. 

Hardly any chewing is necessary when soft foods are eaten. Only when 
the food is hard and fibrous is real chewing required. Wallace beautifully 
describes the process :* 

‘“When there is a certain amount of coarse or fibrous matter in the food- 
stuff, then the process is essentially different, and mastication is performed in a 
more thorough manner. In this latter case, the food is crushed and torn between, 
and heaped onto, the masticating surfaces of the teeth by the muscular contrac- 
tions of the tongue, cheeks, lips, and motions of the lower jaw. During com- 
minution between the teeth, the juices of the foodstuffs, the saliva which be- 
comes incorporated, and the suspended nonfibrous part are pressed out from 
the fibers and gradually collect during the process on the middle of the dorsum 
of the tongue, which is gradually hollowed out for the reception of such food, 
and this part is then swallowed. The fibrous part of the food, however, is sub- 
jected again and again to the crushing and disintegration between the teeth. 
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If any of the fibrous part passes towards the back of the dorsum of the tongue, 
it is arrested by the pressure of the anterior part of the tongue against the 
rugae of the palate, and while the fluid and finely comminuted part gets sucked 
or pressed back into the hollow formed at the back of the dorsum of the tongue, 
the coarse and fibrous parts are thrown between the teeth and subjected again to 
the crushing, squeezing, and comminution. The rough surface of the tip and 
dorsum of the tongue and the smooth-ridged palate are especially well adapted 
for this separation of the food prepared for swallowing, and that which requires 
further mastication. 

“If careful note be taken of this process, therefore, it will be found that 
the food is not, as a rule, formed into a bolus and then swallowed, but that the 
bolus is continually slipping away to the dorsum of the tongue to be swallowed 
till there is almost, or quite, no bolus left at all.’’ 

In our ‘‘movie,’’ we experimented with a series of foods. The series began 
with a liquid, milk. Then followed soft cake, orange, hard bread, celery, steak, 
and a raw grain (corn). The harder and more fibrous foods elicited a different 
response from the masticatory apparatus than did the soft substances. Milk did 
not stimulate any masticatory movements. It was swallowed immediately. 
The stimulation produced by solid foods depended upon the degree of resistance 
their solidity and fibrosity offer to the masticatory apparatus. The harder a 
food is, the more powerful the bite must be; the more fibrous a food is, the 
longer mastication must be continued to render the food suitable for degluti- 
tion. Foods like celery and steak, therefore, elicit more activity from, and 
provide more exercise for, the masticatory organs. Activity and exercise result 
in enhanced development, especially of the muscles of mastication. A more 
powerful musculature provides more vigorous activity to stimulate all the 
masticatory organs and to maintain them in a functional, healthy state. 


We must at this point qualify an impression we may have given. It is 
reasonable to expect that the harder a food is, the more it stimulates mastica- 
tion. But, the state of hardness must not exceed the limit of edibility of foods. 
There is an optimal value for hardness; beyond this, increased hardness retards 
and interferes with masticatory function, instead of stimulating it. Human 
beings have experienced such masticatory difficulties with this type of food, 
and, as a result, have discarded such foods, as raw rice and corn, from their 
diets. 

We find it necessary to make this point emphatically clear for the follow- 
ing reason: Lately, some researchers have been experimenting with hard, raw 
corn and rice in their investigations of caries. Prominent among the investi- 
gators is Dr. Theodor Rosebury, of Columbia University, New York, who suc- 
ceeded in producing fissure caries in the teeth of rats by the feeding of raw, 
hard rice or corn. Based on this experimental evidence, Dr. Rosebury draws 
the analogy that hard foods may be instrumental in developing caries in the 
human mouth. This is in direct contradistinction to the claims of Wallace and 
others, who believe that hard foods tend to prevent caries. Dr. Rosebury says: 
‘‘Wallace, in England, has been prominent in advancing the view that the 
physical character of the human dietary may be an important factor in the 
human disease. According to this view, however, it is the soft cooked foods of 
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civilization that are responsible, while the coarse fibrous diets of uncivilized 

races and times are regarded as preventing caries, by virtue of their assumed 

cleansing action on the teeth during mastication. This view is of course at 
variance with the findings in experimental caries, although both implicate the 
physical character of the diet.’’* 

The seeming discrepancy lies, it seems to us, in our understanding of the 
term ‘‘coarse fibrous diet.’? Wallace uses it to refer to edible foods, such as 
hard bread or meat or raw celery. Such foods indeed serve to stimulate mastica- 
tion, as shown in the film. However, the hard food used in the Rosebury earies 
experiments was raw rice. The hardness of this substance is far beyond optimal 
conditions. We see in the film how slow and labored the masticatory process 
becomes. Raw rice or corn is too hard and interferes with mastication instead 
of stimulating it. Its extreme hardness makes it inedible, and, therefore, not 
a food or part of the common human diet. Experimental evidence obtained on 
‘ats by the use of raw grains cannot therefore be used to contradict Wallace’s 
theories concerning human earies. 

Our intention, however, is not to enter into any controversy at the present 
time. Neither is this a discussion on dental caries. Our present interest, as 
illustrated by the movie, is to show the influence of the physical properties of 
foods on human masticatory function. Our hope is that this film will induce 
further investigation into dental physiology as well as into the unlimited possi- 
bilities of cinefluorography as a diagnostic means and as a teaching aid in 
dentistry. 
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IS IT FEASIBLE TO CLOSE DIASTEMATA? 
A CasE REPORT 
B. Epwin Erixson, A.B., D.D.S., Wasutneton, D. C. 


N JANUARY, 1931, J. B., a male 12 years of age, was brought to me for 

examination with a view to orthodontic treatment. After the examination, 
a change of plans for the boy’s schooling took him to another city at con- 
siderable distance, before treatment was instituted. In the distant city his 
treatment was placed in charge of one of our older and more experienced 
orthodontists, 


Some time later I received a letter from the other orthodontist reading 
in part thus: 


You remember he has decided spacings in both jaws 
mainly in the cuspid and premolar regions with pronounced 
protrusion of the incisor teeth and an excessive overbite. 


Read before the New York Society of Orthodontists, New York, N. Y., Nov. 1, 1938. 
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His history includes an early and continued tongue suck- 
ing habit which to my mind accounts for those diastemas and 
contraindicates any attempt to close them up. 

Consequently I have determined to attempt only the cor- 
rection of the overbite and the development of the curve of 
Spee. 


To this I replied, in part: 


Regarding the closing of the interproximal spaces, while 
I agree as to the possible futility of this procedure, never- 
theless I have had sufficient success attending the attempt to 
regard it as worth while. 


Some time later the boy returned to Washington and was brought to me 
for completion of his treatment. Without raising any issue the diastemata 
were closed. Models of the case made at the time I assumed his treatment, 
January, 1935, are shown in Fig. 1, and another set, made when appliances 
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were removed, in June, 1937, is shown in Fig. 2. Since then the case has been 
in retention with a Hawley appliance on both the maxillary and the mandibu- 
lar arches, and so far the spaces have remained closed. As yet, of course, the 
story is not complete, but has been told so far merely to introduce the reason 
for selecting the following case in response to an invitation from the com- 
mittee to submit a case report. 


Fig. 7. 


Lb. L., a female aged 12 years, was presented in July, 1925, for correction 
of the condition shown in Figs. 3 and 4. It will be noticed that the left man- 
dibular first molar is missing, having evidently been lost by extraction. Ler 
tongue was abnormally large. Ribbon-arch appliances, with lingual arches 
for control of the molars, were placed on both the maxillary and the mandibu- 
lar teeth, and the superior labial frenum was excised and cauterized. Some 
delay was encountered in awaiting the eruption of two of the second pre- 
molars, but in Mareh, 1928, all fixed appliances were removed, and retention 
was maintained with Hawley removable retainers on both the maxillary and 
the mandibular arches, the precaution being taken to add Jackson cribs to 
the mandibular appliance at the first molars, since the mandibular buceal 
teeth had all been moved lingually. Models and a photograph made at this 
time are shown in Figs. 5 and 6. 
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The Hawley retainers were worn for three years (until June, 1931) and 
then at the age of 19 years, discarded completely. Models made at this stage 
are shown in Fig. 7. One year following the discarding of retention, a second 
set of final impressions was taken. Models made from these are shown in 
Fig. 8. 

I have treated in a similar manner a number of cases involving diastemata 
and believe the results have usually justified the effort. This particular case 
was selected for a report because the prognosis with respect to the point at 
issue was unfavorable; yet I believe the diastemata have been eliminated per- 


manently. 


Why should we not hope for a measure of success in closing diastemata? 
In the majority of our cases the arches are expanded in treatment, and in 
these we must be on guard against crowding of the anterior teeth around the 
age of 18 years or later, when the third molars become active. Is it not 
reasonable to expect that the same forces which upset our results in cases 
involving expansion should have a contrary, that is, stabilizing, effect in cases 
involving contraction? It would be interesting to hear others’ experiences 


along this line. 
DISCUSSION 
Dr. Oscar Jacobson.—I should like to know whether or not any muscle tone exercises 
were given the patient in the second case, any lip training exercises specifically? 
Dr. Erikson.—I used the external pterygoid exercises and used fingers in the lips for 
the lip exercise in the treatment. 


Fig. 8. 
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Dr. Ralph W. Short.—I should like to ask Dr. Erikson what his procecure would be in 
a ease where the mandibular second premolar is congenitally missing 2nd the temporary 
molar becomes exfoliated. Would he close that? Also, if that condition existed on both the 
left and the right in a case, what would be the procedure? 


Dr. Erikson.—I believe that if there is distoclusion I shenld not attempt to close the 
spaces of missing mandibular second premolars, but if ii is a neutroclusion case, I believe I 
would attempt to close those spaces. 


Dr. Julian Schroff.—It seems to me that the closing of the diastemata of those teeth 
did not permit you to get a perfect interdigitation, and I was wondering if you made any 
attempt to co-ordinate those teeth to make up for that lack of interdigitation? 


Dr. Erikson.—The lack of interdigitation in the second case on the left side was prob- 
ably due to closing the space of the lost first molar. JNow that is not what I understand 
by a diastema. I understand a diastema to be a natura! space where teeth are not missing. 
The case was not shown as an example of what might be done in closing spaces of missing 
teeth; it was shown to demonstrate what might be expected in closing real diastemata, that is, 
spaced teeth. In the first case the diastema had already been partly closed, unintentionally 
perhaps, in the treatment that was administered before the patient came to me. I was a little 
surprised that there should be any question at all about closing diastemata and that is the 
reason I selected this particular case for report. I should have liked to take one that showed 
a prettier finished result, but this case, I thought, was so typical of a case involving diastemata 
that I selected it in spite of the fact that the final result was not what I might find in other 
cases. 
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ANTHROPOLOGIC ASPECTS OF DENTOFACIAL DEFORMITIES 
Harry Bernarp Wricut, D.D.S..* Pa. 


HOSE of us who have attempted to restore the functions of mastication 

and occlusion of maldeveloped and deformed dental arches have early 
realized the fact that we cannot isolate the dental apparatus as a separate 
and distinct entity, but that we must regard the dental mechanism as one of 
the interdependent parts of the entire organism. Its growth and differentia- 
tion becomes a problem of general growth and differentiation. Malocclusion 
of the teeth as well as malformations of the associated structures, or any other 
structures in the body, must be studied as a probable link in general malfor- 
mation and disturbances to living processes, be they inherent to the structures 
or associated with a disturbance in the functions of correlated parts. 

Early in practice I became impressed with the methods used by breeders 
in their efforts to produce and maintain a desired strain in their stock. By 
limiting the succeeding generations to those individuals who possessed the 
required characteristics and by the mating of these favored ones, they man- 
aged to breed in or out any characteristics which they desired. Further 
observations served to teach me that every living cell starts out from its 
earliest existence to achieve a biologic goal or end pattern of the mature 
normal individual. Years of clinical observation have further impressed me 
with these vital phenomena as they pertain to the human individual. First 
and foremost, we must take cognizance of the numerous hereditary tendencies 
implicit in the genes of the chromosomes, whose countless generations of 
impressions have so much to do with the determination of the end pattern 
of the individual, factors which we are powerless to control. This individual 
is a type unto himself, responding to an environment, within certain limita- 
tions, of the influcaces of forces which are constantly active from within as 
well as from without. The relative success in attaining this biologie ideal is 
dependent upon the unhampered processes of growth and differentiation. Con- 
sidering this formula, it must naturally follow that ‘‘any tendencies of mis- 
adventures of health and the vagaries of the interplay of those influences which 
originally promoted the pattern, may expedite, interrupt, retard, warp, or 
inhibit the end result of the growth pattern’’!’ (Fig. 1). While it is assumed 
that jaws and teeth, as well as the rest of the body, tend to develop normally 
under strictly healthful conditions, an example of a perfect dental occlusion in 
man is seldom realized. It has become customary for investigators to con- 
clude that early man more closely approached this ideal occlusion; that ideal 
occlusion is common in most healthy primitive peoples; that tissue disharmony 
is more frequently found in modern civilized man. Archeologic excavations 

*Consulting Orthodontist, Shriners Hospital for Crippled Children. 
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Society, Buenos Aires, July, 1938; The Medico-Surgical Society of Guavas, Guayaquil, Ecuador, 
September, 1938; and the Medical League of Philadelphia, Oct. 10, 1938. 
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in Peru and in other parts of the world have produced numerous testimonies 
to the contrary. I have examined hundreds of early skulls from the Old World 
and from South America, as well as the dentures and records of many more of 
primitive peoples, some of whom have had no contact whatsoever with civili- 
zation. I found, amone those examined, malocclusions of the teeth and mal- 


formations of the jaws closely simulating deformities to be found today (Figs. — 


2 and 3), although the environments appear to have been vastly dissimilar. 
Since, as we have recalled, indications of disharmony of growth of the jaws 
may be considered as a manifestation of developmental discrepancy and ab- 
normal bone organization throughout the skeletal make-up, only those so 
physically constituted to withstand the rigors of life and to survive disease 
ever reach adulthood, and those surviving with ideal dental occlusions likewise 
possess ideal organisms (Fig. 4C). 


H. 


Fig. 1.—Diagram illustrating the path of life from conception to the end pattern of 
mature development. (Based on the original diagram suggested by Dr. Edward Lodholtz™® 
and presented by the author at the meeting of the American Society of Orthodontists, in 
Nashville, 1930.) 

F,, signifies the fertilized ovum or the earliest stage of life of the individual; B, the stage 
of birth; MW, the dynamic end pattern of the matured individual; A, the path of life from the 
fertilized cell to maturity. H signifies the countless, unknown factors of hereditary tendencies 
and predispositions which manifest their influences to promote, alter, or inhibit the end result 
of mature development. Moore” says, “Primary congenital deformities owe their inception 
to the activity of the H factors in the chromosomes and in the formation of the embryo. 
Secondary congenital deformities arise in the area between F and the B line, after the fetus 
is formed. They are deformities which have become superimposed on normal structures. H 
factors sometimes appear to strike. after birth, as predisposing factors to deformation.” 

When factors of trauma, infections, metabolic disturbances, neoplasms, neurotropisms, 
endocrine imbalance, etc. (signified by C), happen to strike somewhere on the path of life, 
for example at D, they may be responsible for what we term, acquired deformities." At 
this point, the path of life, because of this disturbance to growth processes, is deflected 
downwards. If the disturbing factor or factors are not removed, the individual may never 
reach maturity or state of normality. If, however, the disturbance is corrected, say at X, 
he can and does recover, but according to Boas and Todd, a defect or scar always results, 
coinciding with the time at which the deforming factor happened to strike; and while the 
individual does reach maturity, he does so at a lower level (signified by G) and does not, as 
presupposed, regain the level originally followed, for example at J. 

Future disturbances to development cannot be foretold and at any point on the life line 
A the ultimate goal of maturity may be prevented (0), and the path will be deflected to 
abnormality. 

On the other hand, hereditary predispositions, advantageous environment or combina- 
tions of other little known or unknown factors, may_accentuate growth, and the individual 
will thereby reach maturity sooner (EF, FE, E,) or on a higher plane than ordinarily. 

It must be borne in mind that the end pattern of development (M), being genetically 
determined, is a dynamic one and therefore subject to an immense variety of variations, 
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Fig. 2.—Example of malocclusion in an ancient skull closely resembling a condition to 
be found in modern times. Profile and full views of a skull from an ancient grave in 
Pachacamac, Peru, compared with a 12-year-old American boy of today. (Courtesy of the 
Museo nacional, Lima, Peru.) 


Most anthropologists and students of natural processes believe that any 
group of individuals which has been subjected to the same environment for 
a long period of time tends to adapt itself morphologically to a pattern of 
race development after an indefinite number of generations and to leave its 
imprint in succeeding generations. After exhausting the literature on the 
subject, I found that the Uros Indians, who live on the banks of the Desaguadero 
River, an effluent of Lake Titicaca in the Bolivian Andes, composed a small 


(Continuation of legend of Fig. 3.) 

C, Another view of the same skull (B) with the mandible displayed, lying on the base 
of the skull. Note the maxillary supernumerary teeth, and misplaced mandibular teeth. From 
the same excavation. (Courtesy of Dr. P. F. Titterington.) 

D, Healed fracture of femur, three inches overriding. 

E, Bony overgrowth in the nose. Cause unknown. 

F, Increased anterior bowing of tibiae with no gross change in bone structure. 

Ancient terra cotta water vessels (Huacos) excavated near Chan Chan, Peru. (Courtesy 


Sr. Don Rafael Larco Hererra, Trujillo, Peru.) 
G, shows a facial mutilation, either induced or the result of arrest in embryologic 


development. 
H, shows a mutilation or deformity of the upper lip, probably a case of harelip. 


I, shows a dentofacial deformity of unknown origin. 
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Fig. 3.—Examples of dentofacial and other deformities, found in skeletal and other 


material removed from ancient graves by archeologic excavations. 
A, Ancient Inca skull excavated near Cuzco, Peru, showing multiple, bilateral tooth 


impactions. 
B, An example of “open-bite’’ malocclusion, excavated from _an ancient Indian burial 
mound in Missouri, U. S. A., by Dr. P. F. Titterington of St. Louis, Mo. (Continued at bottom 


of facing page.) 
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group of individuals reputed to be the last remnant of a once numerous tribe 
belonging to the great Arawak linguistic family of the Amazon basin. Reli- 
gious customs, socioeconomic factors, and racial antagonism to neighboring 
Indians have so isolated them geographically that they-have become detached 
rom all other neighboring peoples, have intermarried, and have lived con- 
f ll otl peoples, h intermarried, and have lived 

tinuously in the same environment and under these conditions for a great 


many years. 
A. B. 


Fig. 4.—An Uros Indian woman with the celluloid span adjusted over the head by means 
of projections into the external, auditory meati. 

A, In the laboratory, a photographic enlargement is made to life-size by raising the 
amplification to the point where the image corresponds with the calibrations, of the original 
celluloid span, when it is superimposed upon the image. 

B, The profile of the same individual. 

C, Shows the ideal occlusion of the same Uros woman which 
form and tooth morphology of these Indians. 


is typical of the arch 


In 1935 I organized an expedition to investigate these Indians. My ob- 
servations were as follows: There were thirteen families surviving, with thirty- 
seven members in all. They were all related by intermarriage and subsisted 
on the same diet. In recording my observations on the faces of these indi- 
viduals (Fig. 44) geometric diagrams were made of their profiles, using 
anthropometric methods learned from the writings of Milo Hellman,’ for 
registering the verticle dimensions of face mask and ascending ramus, which 
were ‘‘plotted against the dimension from the earhole to the same points and 
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against the anteroposterior dimension of the body of the mandible, all being 
projected in the sagittal plane.’’ Hellman says: ‘‘This diagram, although 
made up of a few measurements, satisfies all orthodontic purposes, because it 
presents the profile of the face.’ While it is to be realized that the living 
head is a dynamic, biologic structure, not subject to exact mathematical eal- 
culation, still diagrams carefully made by accepted anthropologie methods 
and intelligently used, according to Hellman, ‘‘offer an excellent means to 
show what has taken place, to convey the meaning of numbers and to illus- 
trate a trait... and when constructed by means of a co-ordination of face 
height and anteroposterior width, offer a geometric pattern for computation. ”’ 
The fact that we are dealing with differentiation among individuals has to be 
accounted for by adding the element of standard deviation to our compu- 
tation, as illustrated in Fig. 7. The heavy line between the two extremity 
lines signifies the average, while the two outer lines signify the normal range 
of variability for that group, the standard deviation being added to the plus 
side and subtracted from the minus side. The shaded part suggests the limits 
within which the dimensions for this group are confined. After the standard 
deviation was determined, each individual face pattern was superimposed on 
the standard, using the tragion-nasion line for the e@uide, and its relation with 
the average was then noted. 


A. B. C. 


Fig. 5.—Illustrating the comparative adherence to pattern of profile form among the 
Uros Indians. 

A, Profilogram is superimposed on the male of this series. Profilograms for comparative 
study are made by connecting the anthropologic landmarks on the face known as the tragion 
(t), nasion (”), gnathion (gn), and gonion (go), with lines, thereby forming a geometric 
pattern. 

B, A female first cousin of A, having four children, of which C is the oldest. 


First composites were made of the profilograms of the members of each 
family, to determine the rate and accretion of growth, chronologically. Next, 
composites were made of the profilograms of all the members of each group to 
determine the average traits of the profile of that group. These studies were 
made first on the Uros Indians with the following observations: The rate of 
aceretion of growth with each Uros family was found to be reasonably simi- 
lar (Fig. 6A), and it is interesting to note the strong adherence to a definite end 
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pattern of form and development of the face patterns of this group. The same 
studies were made of a neighboring group of Aymara Indians, living only ten 
miles distant, in a reasonably similar environment and subsisting on the same 
types of food. These Indians were, however, made up of a mixture of Uros 
and Aymara stock. (The Uros of the first group studied do not permit the 
return of any member who marries anyone not a member of the Uros race.) 

The same procedures were employed with this group, comprising thirty- 
one individuals, composing ten families. It was observed that there was no 
constancy to be found either in rate of accretion of growth of each family 
(Fig. 6B) or of one family with the others. Furthermore, there were few 
traits in this group, which could be called characteristic of all the individuals 
included, the range of variability being much larger than that in the first 
group. (Fig. 7.) 


Fig. 6.—The method of assembling the profilograms of the members of one Uros family 
and one "Sues of mixed Uros and Aymara blood. 

The tragion-nasion lines are superimposed using the tragion point as the most constant 
extremity. It has been shown by investigators that the human face seems, literally, to hang 
from this plane, which corresponds to the base of the cranium and in development the face 
shows a tendency to grow downward, forward, and outward from this base. Hence such a 
diagram offers some method for indicating what has taken place. 

It will be seen from these diagrams illustrated that, in spite of the differences in age of 
the various members, the profilograms of the pure Uros family, appear to adhere to a definite 
pattern, while those of the mixed Aymara and Uros family are in such wide variation with each 
other, as to make the formation of a definite pattern impossible. 


This may offer some evidence for the assumption that individuals and 
groups of individuals tend to react alike to a common environment, but the 
constancy of the growth pattern for that group depends on other factors, 
including hereditary predisposition and the many factors of variation which, 
to this day, are unknown and inealeulable. We have in the second group 
mixed race types, living in an environment identical with that of a group of 
‘“unmixed’’ Indians, yet showing a marked departure from a face pattern 
peculiar to the entire group (Fig. 5). 

When we consider the term ‘‘normal’”’ as a control in computing our 
deviations, we are reminded of the fact that normal, as applied to more than 
one individual as a means for comparison, is a matter of fiction. Mershon’ 
understands the term ‘‘normal’’ as applying to the ‘‘average of the individ- 
ual and to be coincident with a healthy interaction of the various structures 
and correlation of parts functionally active to promote the greatest amount 
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of efficiency in the organism.’’ Todd*® insists, ‘‘An average is of little use if 
it does not express the usual—I would not say normal—manifestation of the 
trait we are measuring,’’ and later in the same monograph, ‘‘. . . the growth 
of a part, carefully chosen, can illustrate, since it bears a definite relation to, 
the growth of the body.’’ Thus a deviation from an erroneously conceived 
standard of average development may be a developmental phenomenon, a 
racial trait, or an inherited predisposition and not a deformity. 

Efforts made to adjust such a deviation by mechanical means to a rule-of- 
thumb standard may result in failure. For example, Mershon and I have ob- 
served a type of dental occlusion in which there is an exaggerated spacing 
between the incisor teeth in one or both jaws, and this is found in some in- 
dividuals of Russian-Jewish ancestry who originally migrated to America from 
certain parts of South Russia. This condition was observed in the majority 
of the members of the families affected, including lateral descendants. An- 
thropologists have found this same condition frequently in whole communities 
in Mongolia and Tibet. In fact, in some localities Mongolian women without 
this spacing between the teeth are considered ugly and have a difficult time 
securing a husband because of this fact. Orthodontists have had little or no 
success in their attempts to close these spaces by mechanical means and to 
maintain them. This condition may be assumed to be typical of this group 
and normal or average for each individual affected. 


UROS + AYMARA 
10 Families, 


GN. 


Fig. 7.—Shows composites of profilograms: A, of thirteen pure Uros families and B, of 
ten families of mixed Uros and Aymara stock. The heavy black line signifies the mean _ or 
average of all individuals included, while the two extremity lines signify the range of variability 
for that group. The standard deviation of 20 per cent is added to the plus side and extracted 
from the minus side and the shaded part signifies the limits within which the dimensions for 
this group are confined. It will be observed that the mean for the Uros families, A, follows 
a surprisingly definite profile pattern with reasonable constancy, while the range of variation 
in the mean of the mixed families, B, is very great, more especially in the regions of the 
nasion and the gonion. 

In order to understand the nature of deformities as they affect the dento- 
facial mechanism, it is necessary to understand the changes which occur in 
the growth of the many parts of the human face, including the supporting 
framework of bone with its air spaces, the muscles of mastication and expres- 
sion, and the teeth and the dental arches, as well as a clear concept of the 
great changes affecting the entire face. It is a simple enough procedure, 
legion among practitioners, to photograph the patient ‘‘before and after 
treatment’”’ of a deformity, and to use the photographs for comparison, but 


these records cannot be accepted as correct, scientifically, because of the many 
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shortcomings and complexities of the technic of photography, which are not 
clearly understood. The practice of attributing the change in face expression, 
size, and contour, noted in the photographs, to the regulating appliances, is 
based on uncertain and unproved claims. Hellman‘ ‘reminds us that ‘‘re- 
peated and careful observations on the same individual demonstrate the fact 
that growth changes are as liable to improve in the course of development as 
they are to become worse, an‘ the tendency toward inharmonious growth may 
persist even after orthodontic treatment has been successfully consummated.’’ 
Can the changes noted, be ascribed to the force of applied mechanical pres- 
sure, wholly, or to other factors constantly at work, most of which are un- 
known? How are we to know if a beautiful result so secured might not have 
been obtained without treatment? Ilow can we visualize the extent of tissue 
repair and tissue replacement necessary in the finished product? These ques- 
tions, for the time, will remain unanswered. 

Growth, the most fundamental of biologie phenomena, defined by Julian 
Huxley, ‘‘the self-multiplication of living substances,’’ is characterized by an 
increase in the size of cells and an increase in their number. In growth, ‘‘be- 
sides the increase in living substances, we have an increase in nonliving sub- 
stances, such as the deposition and accumulation of inorganie salts around and 
about the cells forming the cellular substance constituting bone. In order to 
obtain a change in form, it is necessary for growth to take place more rapidly 
in some places than in others. While morphologic differentiation is another 
form of growth, it is far more important in the formation of the organism than 
is the mere increase in size. Certain structures in the differentiation of bone 
increase in size of one part with the removal in another’’’; for example in the 
deposition of bone in the shaft, there is a removal in the marrow eavity. 
Brash® in his researches with madder-fed sheep confirms this. Again, with the 
increase in the size of the maxilla, we have an increase in the size of the maxil- 
lary sinus and the nasal aperture. Anthropologie researches are quantitative 
in their methods rather than qualitative, and they have shown that the face 
increases its dimensions in three planes, according to Hellman.'® It increases 
in height, transverse width, and anteroposterior depth. With the relative 
increase in dimension, he found a relative increase in substance as well as a 
change in proportions of the dimensions of height, width, and depth. That 
the increase of dimensions of one part may be partly due to growth in an- 
other part, he has shown by the fact there is an increase in the total face 
height upon the advent of complete dentition as well as by natural face growth. 

It must be borne in mind, according to DeBeer, that ‘‘only those tissues 
of a sufficiently low degree of differentiation are capable of growing.’’ It is 
known that there are special centers of growth in plants and animals as well 
as man that persist as long as there is life; for example the hair follicles, 
from which hair continues to grow throughout life and in some eases has been 
shown to grow for a short time after death. The dental papilla continues to 
grow for a short time but as Brodie* points out: ‘‘Sueh bighly differentiated 
structures as the teeth of most animals and the shells of crustaceans are 
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unalterable and once they are laid down, it seems impossible to disturb their 
patterns.’’ Todd has shown that bone continues to grow until senility, which 
leads us to believe that it too is of a low degree of differentiation. This is fur- 
ther emphasized by Hellman,’® who has shown that the skeletal structure of 
the face continues to change as long as there is life. Mershon' has found 
the alveolar process to be ‘‘a highly specialized form of osseous tissue, a 
transitional bone which is superimposed upon the true bone . . . they seem to 
be one bone... . Its form and structure are the same as any other bone. We 
find, clinically, that the alveolar process differs in function from other bones 
in that it is purely a tooth-bearing and tooth-supporting structure ... has no 
direct muscular attachments. It is influenced by muscle only so far as the 
muscles of mastication exert pressure upon the teeth and through them, upon 
the aiveolar process. Many facial deformities can be traced to this tooth- 
bearing structure because the teeth can occupy only the positions to which one 
alveolar process, in its development, carries them.’’ As soon as any portion 
of the alveolar process is completed, it begins to decline, and since it is gen- 
erally agreed that there is a close relationship between tooth and jaw develop- 
ment, and ‘‘that phases of tooth accession, tooth addition, and tooth elimina- 
tion are causally related to certain facial growth manifestations, periods of 
life when teeth come and go are particularly suited as a time scale for meas- 
uring facial growth,’” 

There is a clearly expressed periodicity of growth in children, individual, 
to be sure, with girls maturing sooner than the boys. Davenport® in his exten- 
sive studies found, ‘‘There is a spurt of growth between 6 and 8 years, a 
slump between 9 and 13 years, another spurt between 14 and 15 years, then 
another slump between its complete cessation and the union of the epiphyses.”’ 
Most orthodontists are aware of these spurts of growth and find that the 
greatest amount of corrective treatment can be accomplished during those 
spurts and, by the same token, attempts to correct maloceclusions during the 
intermittent rest periods are accompanied by little or no suecess. Upon the 
accession of the adolescent or final spurt in growth, many deviations in form 
and structure, including those which have been misinterpreted as deformities, 
tend to correct themselves by the interplay of processes active in differentia- 
tion and maturation. Orthodontists!® have found that several types of mal- 
occlusions of the teeth can be corrected more advantageously after this period 
of growth has made its appearance and the results thus obtained exhibit less 
tendencies to relapse. It has been found that treated cases must be observed 
until after the postadolescent period (usually from 18 to 20 years when the 
third molars have erupted) before the dentition can be considered completed. 
We cannot diseuss growth and development without a liberal treatise on the 
process of function. The law that function and form are dependent upon each 
other and are interrelated must be stressed at this point, and a great deal of 
evidence is being gathered to show function to be the chief factor in both 
normal and abnormal growth of bone. Walter Sly*! reminds us, ‘‘Julius 
Wolfe was among the first to call attention to the plastic quality of bone and 
its property of changing form when there is a change of function.’’ In his 


‘ 
} 


228 Harry Bernard Wright 


observations on faulty posture he found certain changes in the internal strue- 
ture and external contour of the muscles, but he did not believe that the 
muscles were the cause of the deformities.’ This latter statement can be 
understood better when we consider that muscle is not elastic, and the experi- 
ence of clinicians'® has shown that the length of muscles can be altered, but 
only by surgical displacement, infection, or trauma. An interesting experi- 
ment in this field of study was reported recently by Lawrence W. Baker.t He 
removed the lateral half of the dental apparatus of dogs when they were very 
young and noted the asymmetric growth of the skulls when they had attained 
maturity. Similar experiments were performed by Richard Lansberger of 
Berlin in 1911. Dr. Baker claims that the results of the latter investigator 
were strikingly similar to his own. In his report Dr. Baker says, ‘‘There 
appear to be two basic causes of this asymmetrie growth: First, the unbal- 
anced muscular pull upon the bones of the head brought about by the inter- 
ference with the occlusal forces of the teeth; and second, the loss of the 
developmental influences from the growth and eruption of the teeth. For 
some time we thought the dominant cause of this asymmetric growth was the 
unbalanced muscular pull resulting from the one-sided impairment of the 
function of the muscles of mastication caused by the experimental interfer- 
ence with the occlusal forces of the teeth.’’ He was led to modify his original 
beliefs after further experiments, for he states later, ‘‘In these investigations 
unilateral muscular function was brought about not by the interference with 
the balanced occlusion of the teeth, but by paralyzing as best we could the 
muscles of mastication of one side of the head. Only a slight alteration in 
the bones of the skull resulted. Hence, we now believe that, although it was 
difficult to cause permanent muscular paralysis, and the experiment was not 
a complete success, nevertheless it shows that the interference with the influ- 
ences of the growth and eruptive processes of the teeth themselves was an 
important cause of this perverted growth.’’ Bone has been found to grow 
in practically every aberrant structure in the body. In the researches of 
biologists and experimental embryologists, transplantations of bones and bits 
of bones have been made to grow in muscles, in brain tissue, in the eye, and 
other aberrant structures. Murray and Huxley, Fell and Robinson, and 
others have transplanted small bits of the hind limb bud of chick embryos 
and watched these bits form structures easily recognizable as femurs even to 
the laying down of subperiosteal bone (reported by Brodie*). Lawrence 
Baker! transplanted one-half of the fetal mandible of a rat embryo (three 
days before birth, having been taken by cesarean operation) into the leg 
muscles of a young animal, allowing it to remain for forty days and showed 
the ‘‘state of development to be due only to inherent growth tendencies.”’ 
Other transplantations of fetal mandibles were made in the cornea of the eye 
and in the brain of a young animal and found to grow (Fig. 8). That certain 
tissues can be kept living indefinitely without the presence of their original host 
has been shown by Alexis Carrel, who has kept a bit of chicken heart living 
in a culture medium for over thirty years. Brodie, in commenting on these 
researches says, ‘‘This seems to prove that function was not indispensable to 
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Fig. 8B. 


Fig. 8.—lIllustrating prefunctional development and the ability of bone to grow in 
aberrant structures. (Experimental bone transplantation accomplished and reported by Dr. 
Lawrence W. Baker.') 

Transplants of the lateral half of the fetal mandible of a rat, which has been dyed first 
with madder, growing = situ, A, in the eye of a small animal and B, in the leg muscles of a 
young female animal, Baker says, “The sites selected for transplantation of these mandibles 
were the eye, leg Mn Oy and the brain. We succeeded in obtaining ‘takes’ in all three 
structures. It was found, however, that the environment had a great influence on growth. 
The best results were obtained in muscle, probably because the transplanted bone was in a 
more normal environment—functioning striated muscle.” 


Cc 


Fig. 9.—lllustrating comparative growth (after Lawrence Baker"). 

“A. Lateral half of mandible of rat at time of transplanting (three days before birth). 

“B. Other half of same mandible after forty days implant in leg muscle, showing pre- 
functional development at its height. 

“C. Mandible of litter mate after forty days of function.” 

Observe that the transplanted mandible B is approximately one-third larger than A and 
that of the litter mate C (born naturally three days after the animal from which B was 
removed was taken by caesarean operation) grew to be about twice the size of the trans- 
planted mandible. 


* 
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growth. ... At the same time it should be pointed out that very little evidence 
has been produced that could be accepted as proof of the unimportance of 
functional factors. Merely because function does not always appear to be a 
factor is no justification for assuming that it never plays a part.’’ He found 
that small groups of cells were capable of giving rise to the form that they 
inherited, but that ‘‘this process seemed to be most positive in the differentia- 
tive stages, as transplants of complete bones, young though they may be, 
grow for only a short time and are then attacked as foreign bodies.’’ 

Dr. John Royal Moore,” Professor of Orthopedic Surgery of Temple Uni- 
versity, classifies dentofacial deformities as follows: 
( 1. Those factors originat- 
ing in the chromosomes. 


A. Primary 
A 9 During the formation 
of the embryo. 


1. Congenital (Deformities that have be- 
come superimposed on 
normal structures, such 
as clubfoot, cleft palate, 


B. 
(After fetus is formed) 


L harelip, ete. 

(A. Traumatic __________ Fractures, injuries, pressure 
habits, ete. 

B. Arthritis, actinomycosis, py- 


ogenic, streptocoecic, staph- 
ylocoecie infections, ete. 


C. Metabolice__ seurvy, osteomalacia, 
2. Acquired hemophilia, ete. 

D. Epulis, tumors, cysts, ete. 

E. Neurotropic____-____-_ Infantile and spastie paraly- 
ses, ete. 

Acromegaly, myxedema, hy- 
popituitary and hyper- 

L pituitary conditions, ete. 


See also Fig. 1. 

Since interference with growth processes elsewhere in the body invariably 
affects the dentofacial structures in a variety of ways, this classification, as 
understood by the orthopedic surgeon to apply to body deformities, can be 
likewise applied to dentofacial deformities. Examples of the so-called ‘‘acro- 
megalic or hyperpituitary face,’’ with its classic picture of the overdeveloped 
mandible, lack of dental occlusion, and concomitant dental irregularities; the 
so-called ‘‘adenoid face’’ of the mouth-breather, with nasal stenosis with the 
pinched nares, protruding anterior teeth, and underdeveloped mandible; the 
cleft palate, harelip, and other manifestations of interrupted growth are 
usually accepted by clinician and observer alike to be indications of general 
bodily disorganization. 

Under the heading of metabolic factors, dietary deficiencies must be men- 
tioned as factors which are associated with underdevelopment of the face and 
which may contribute to permanent maladjustment of the various parts. For 
example, in rickets and other malnutritional diseases, according to Brodie,* 
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there undoubtedly is a removal of certain substances from the developing 
bone, which accounts for their tendency to become warped, probably as a 
result of their failure to withstand certain natural stresses to which they were 
phylogenically designed to bear. Rickets invariably exerts its influence on 
the growing dental mechanism, and orthodontic treatment, though carefully 
applied, rarely achieves a correction of lasting quality in spite of the fact that 
the individual has apparently recovered from the former bone disorganization. 


Professor Franz Boas,” the distinguished anthropologist, in his investiga- 
tions of children in New York of alien born parents, found that facial trans- 
verse dimensions of children suffering from gastrointestinal complaints are 
less than those of children of equal age who are not so afflicted. Another in- 
vestigation was made of two groups of boys in southern United States, the one 
well nurtured and the other living in a district in the hookworm belt and sub- 
ject to intermittent periods of starvation. He found that on the average the 
latter group was shorter in stature than the former, and he says, ‘‘That the 
relatively small pinched features of the intermittently starved group are due 
to inhibition of growth is certain, but none of us knows what the ultimate 
effect on the physical pattern will be.’’ Todd?" in his studies conducted at the 
Bolton Foundation reported, ‘‘Increase of the dimensions of the features is 
retarded or inhibited by disease, by malnourishment, and by adverse socio- 
economic conditions. But, whereas dimensions have admittedly a strong 
hereditary bias, these measurable features express development alone. They 
are not subject to hereditary influences.’’ In his observations on thyroidec- 
tomized sheep that had been fed on thyroxin to the degree that ‘‘while it 
restored the animal to something like physiological activity, it did not repair 
a defect, once caused,’’** he also found that, ‘‘interruptions of growth brought 
about by infantile disease, intermittent starvation, and adverse socioeconomic 
conditions are not so severe as those experiments of observations in‘ the sheep. 
But while recovery can and does take place during convalescence and a spurt 
of developmental growth may make good the interruption, nevertheless, this 
fortunate result does not always take place, in which case, maladjustment of 
the facial growth necessarily follows with its concomitant dentofacial deform- 
ity.’ He found that the?" ‘‘presence of simple fleshy adenoid masses may 
interfere with the respiratory passages, but does not necessarily have any 
association with physical debility or with the permanence of mouth habits... 
that the growth of the nasopharynx tends to correct these conditions after 
the period when the pharyngeal tonsil becomes stationery. However ... a 
temporary increase in size of the adenoid mass through allergy or other 
agents may produce a congestion of the nasal turbinates causing obstruction 
of respiratory passages, and thereby aid in producing mouth habits which 
impede the corrective attention of the orthodontist.’’ 


Faulty development of one bone can affect that of the bone with which it 
is related just as abnormal muscle development and function are associated 
with the faulty development of bones. One of the properties of living bone 
is its ability to adapt itself to meet the vicissitudes of life and survive, but 
bone is also more subject to the deformations of abnormal growth. In spite of 
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the fact that bone is believed to be genetically determined and that its develop- 
ment seems to be restricted to the activity of its component cells, its proper- 
ties of adaptability and repair continue long after growth is completed. The 
clinical observations of Todd and his associates have shown that, coincident 
with a recovery from a disturbance or interruption of growth, there is a re- 
sultant deformity, due to the lowering of the quality of the bone. He noted, 
‘‘There may be a recovery from this distortion, but an indelible imprint char- 
acteristic of the period when the interruption happened to strike, persists 
through life. This occurs, even though the previously inhibited develop- 
mental growth renews its activity, because the adjustment has been made on 
the already mutilated growth pattern.’’** Abnormal pressure habits such as 
the manipulation of the tongue against and between the teeth, the biting and 
sucking of the lips, and certain postural and sleeping habits, in which the 
hands and arms exert pressure on the face and jaws, have been observed to 
be responsible for certain disturbances to the growing structures. If these 
abnormal pressure habits are eradicated early enough, there is a tendency for 
tissue disharmonies to correct themselves to some degree, but if allowed to 
persist, there is seldom a recovery, without the aid of corrective treatment 
(Fig. 1). 

The orthodontist has a great opportunity to observe the face in its de- 
veloping career. Patients are brought to him at varying ages of early echild- 
hood and remain with him for periods of time, for observation and treatment, 
during which most of the growing takes place. It is during these critical 
years that he is called upon to observe and to attempt to correct such dis- 
harmonies and deformities of the dental mechanism as present themselves 
and to assist in the prevention of the ineradicable imprint of adult deformity. 
In summarizing this paper, I have included some of the observations of those 
scientists whose indefatigable efforts in this field have helped to make this 
study possible and for which I am deeply grateful. 


SUMMARY 


There is a tendency for all living structures to attempt to achieve a geneti- 
cally determined end pattern of growth and development. 

Deformities of the dentofacial structures are but one manifestation of 
growth disturbances affecting the entire organism. 

That factors causing deformities were just as active in primitive man as 
they are in modern man and as they have been in ancient man has been 
shown by archeologice excavations and anthropologic observation. 

‘“A baby who suffers from malnutrition and for whom it is impossible to 
devise a satisfactory diet is in the greatest danger of a defective growth. 
Since all rapidly growing structures are vulnerable, the greatest danger of 
mutilated face growth lies in the first year. Most of the worst cases die, and 
it is the skulls of these defective children which are fated to fall into the 
hands of investigators who are consequently misled by their confusing and 
aberrant features, into a wholly inadequate description of facial growth in 


early childhood’? (Todd??). 
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The fact that bone has been made to grow in aberrant structures, with- 
out any apparent function, serves to illustrate the strength of inherent de- 
velopmental forces. These bones seem to grow very little after the prefunc- 
tional stage and then seem to be attacked as foreign bodies. This may offer 
some proof that function is indispensable to growth. ; 

Bone possesses a high degree of adaptability, ‘‘and the load on a bone 
may be increased tremendously without causing deformity, so long as the load 
is of the nature that the bone was phylogenetically developed to withstand 
. .- but let the direction of stress be altered, however, and it will begin to 
show warpage. ... Muscles are capable of delivering a force in directions that 
are not normal, and this can certainly lead to deformity’’ (Brodie*). 

Some deformities have a tendency to correct themselves upon the acces- 
sion of, and during, the adolescent and postadolescent periods, but since there 
is an inherent tendency for bone to grow as long as there is life, we have no 
way of foretelling further periods of abnormal growth (Mershon!®). 

‘*Infantile disease, malnourishment, and adverse socioeconomic conditions 
retard and inhibit developmental growth. Recovery can and does take place 
during convalescence ; nevertheless, a deformity results and an indelible im- 
print is left, a characteristic of the period at which the interruption happened 
to strike, and this persists through life’’ (Todd**). 

‘‘There is harmony of growth and function in malformation. Any at- 
tempt to change less than all the structures involved invariably leads to fur- 
ther disharmony and malfunction’? (Mershon!®), 

‘‘The movement of teeth as performed by the orthodontist may prove to 
be totally wrong in spite of the claim for successful conclusion of treatment, 
if the position of the face and the associated structures does not warrant it”’ 
(Hellman’). 
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THE BIOCHEMICAL ETIOLOGY AND DIAGNOSIS OF MALOCCLUSION 
AND THE USE OF MINERALIZATION AND VITAMIN 
THERAPY IN ORTHODONTIC TREATMENT 


S. ALBERT SiGEL, D.D.S., Cuicago, IL. 


HE science of orthodontics has traveled far in the last quarter of a century, 

and, if it is to keep abreast with the other biologie sciences, it must recognize 
the progress made in the biochemical investigation of certain etiological factors 
in malocclusion, other than those due to heredity and to prenatal and postnatal 
causes. 

There is an old axiom in medicine that reads, ‘‘ Remove the cause, and then 
one can effect a cure.’’ No principle or fact can be more important in the etiology 
of malocclusion and in its treatment, than that all underlying causes be correctly 
understood and promptly removed. 

We should consider that irregular teeth are not a disease, but the effect of a 
deficiency disease, and that the irregularity of the teeth is due to a diversion of 
metabolism and physiologic function in the growth of bone in one or more forms, 
as illustrated by a patient having bowlegs. Bowleggedness is not a disease, but 
the effect of a disease known as rickets. With this method of analysis, we can 
understand some of the essential etiological factors relating to the causes of 
malocclusion. 

I will not undertake a discussion of all etiological factors concerned in mal- 


occlusion. However, I am strongly convinced by my research in blood chemistry 
in the last four years, as revealed by the examination of more than 140 patients, 
that faulty mineral metabolism has been shown to be one of the principal factors, 
if not the chief factor, in the production of dentofacial irregularities. 


THE ROLE OF THE PARATHYROIDS IN CALCIUM METABOLISM 


The parathyroids, discovered in 1880 by Sandstroem, sometimes called 
Sandstroem’s glands, are four in number. They are ductless glands, and the 
method of entrance of their secretions into the systemic circulation is unknown. 

They are the most important ductless glands regulating calcium metabolism, 
according to Grey in 1891 and Loeb in 1900, who studied these glands. But 
credit must be given to MeCollum and Voegtlin who established the theory of 
parathyroid control of caleium metabolism and tetany. We also know that there 
are other glands and structures that take part in the activation and influence of 
calcium metabolism, such as suprarenals, thymus, spleen, liver, and ovaries as 
well as bone marrow.’ 

RICKETS 

It would be amiss on my part not to consider the similarity between the bone 
changes of rickets and those changes in the bone of the jaws, occurring in maloe- 
clusion. With the advances made in the biochemical sciences today, I believe 
that irregularities of the teeth and malformation of the jaws before the growth 
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period is completed are indications of disturbed growth caused by abnormal 
metabolism. Therefore, we should consider these conditions as atypical or latent 
forms of rickets and employ nutritional therapy with orthodontic procedures. 

Knowing the differences in the kinds of rickets biochemically, we can better 
appreciate why the bone changes in the jaws of children with malocclusion so 
closely resemble those occurring in the phosphorus deficiency type of rickets, be- 
cause a severe phosphorus deficiency occurs so constantly in all classes of maloe- 
clusion. Rickets may be classified biochemically into three types: Type 1 is 
characterized by a normal blood calcium level and a low phosphorus level. This 
is the most common clinical form of rickets encountered. Type 2 is characterized 
by a normal blood phosphorus level and a low ealeium level. Type 3 is char- 
acterized by both a low calcium level and a low phosphorus level. 

The similarity of rickets and malocclusion by biochemical analysis of the 
blood and roentgenograms is as follows: 

1. The very low phosphorus level in the blood, as shown by ‘the caleium- 
phosphorus ratio, i.e., calcium, 9.0 mg., phosphorus 2.0 mg. 

2. The structural thinness of the bone trabeculae in the cancellous or spongy 
portion of the alveolar bone is much the same as the condition present in the 
diaphysis of rachitie long bones. 

3. The marrow spaces in rachitie bone are enlarged, as found in the bone 
trabeculae between the roots and those apical to the roots as shown by the roent- 
genograms. This is the result of insufficient mineral nutrition to the osteoblasts, 


or bone-forming cells. 
THE NORMAL CALCIUM-PHOSPHORUS RATIO IN THE BLOOD OF CHILDREN 


The normal blood balance of the caleium-phosphorus ratio in children as 
given by J. B. Orr? has been determined to be 100 parts of calcium. to 43 parts 
of phosphorus, or as better shown by the proportion 100:43. In human milk 
the caleium-phosphorus ratio is 100:44 and in cow’s milk, the caleium-phos- 
phorus ratio is 100 :43. 

Hess,* of New York, and Cantarow,* of the University of Pennsylvania, 
found the normal variations in the ealeium and phosphorus levels of the blood 
of children between the ages of 3 and 15 years to vary from 11.0 mg. to 13.0 mg. 
per 100 ¢.c. of blood serum for calcium, and from 5.0 to 6.5 mg. for phosphorus. 
In children below the age of 14 years, the normal levels of caleitum and phos- 
phorus are relatively higher than those found in adults. In adults the levels per 
100 ¢.c. of blood serum vary between 9.0 mg. and 11.0 mg. for calcium and 4.0 
mg. and 5.5 mg. for phosphorus. . 

Two important factors modify the ratio and the levels of caleium and phos- 
phorus in children: first, the tissue changes accompanying the growth period and 
the completion of the first dentition at 3 years and the second dentition at about 
15 to 16 years; second, the quality and quantity of the mineral intake in their 
food, as modified by the utilization of the calcium and phosphorus salts aceord- 
ing to the amount of muscular energy used in exercise and mental energy ex- 
pended in studying and reading. 

Tobiasek and Schneider® found that the optimum of calcium and phosphorus 
retention in the body for the normal mineral balance was 100 parts calcium to 
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42 parts of phosphorus, written mathematically as 100:42. Using ‘‘jekom,’”® 
they determined by a feeding metabolism test on patients that 31.93 per cent of 
calcium oxide and 28.62 per cent of phosphate were retained on the average. It 
is to be noted that no vitamin D was administered to these patients except that 
present in the general diet given. 

The optimum ratio of calcium to phosphorus, as found in the chemical com- 
position of bone and milk, has been determined by Daniel and Hutton.’ They 
have shown that normal ealcification occurs when the ratio of the calcium and 
phosphorus salts in food and in bone is approximately 2 to 1. 

E. A. Park® recommends this proportion of calcium and phosphorus salts in 
the food to preserve the normal relations of these salts as they exist in the blood. 
Mellanby,® a leading British scientist, points out the importance of the ecaleium- 
phosphorus ratio for the right kind of diet. 

H. A. Petersen’? found in a clinical study of ununited fractures that, when 
the calcium level multiplied by the phosphorus level gives a product less than 
38, calcification and ossification in ununited fractures did not oeceur. He econ- 
cluded that this failure of the bone to heal was caused by an insufficient amount 
of mineral salts in the blood. 


THE BIOCHEMICAL DIAGNOSIS OF MALOCCLUSION 


The physical diagnosis of the deformity has been aided by a biochemical 
blood analysis in addition to the evidence revealed by the roentgenograms and 
my oral and extraoral findings. 

For the last four years my interest and investigation of the etiology and 
diagnosis of malocclusion, as revealed in the biochemical analysis of the blood, 
have explained and interpreted certain biologie facts which we will have to in- 
clude in our consideration for the more scientific treatment of malocclusion in— 
the future. In view of these biochemical findings, orthodonties today should be 
evaluated as a biochemico-physical science of malocclusion, wherein the corree- 
tion should be treated accordingly. 

I have confined my presentation to that branch of diagnosties which is inter- 
preted through a biochemical blood analysis from the quantitative serum deter- 
mination of the ealeium and phosphorus salts. 


BIOCHEMICAL DIAGNOSIS OF MALOCCLUSION IN SEVEN CHILDREN AMONG A GROUP OF 
FIFTY AGED SEVEN TO ELEVEN YEARS (SEE TABLE I—CALCIUM AND 
PHOSPHORUS RATIOS) 


In considering the therapeutie and clinical importance of mineral metab- 
olism and nutrition as related to the normal growth of bone in the alveolar 
process and jaws, we can now estimate more correctly the significance of deficient 
mineral metabolism oceurring in the disturbed growth of bone in malocclusion by 
the index of the ealeium-phosphorus ratios and products in a group of seven chil- 
dren between the ages of 7 and 11 years. 

To interpret and evaluate the principal data shown in my researeh analysis 
of these children, I have summarized nine of the more important observations: 


1. The index of the phosphorus level is relatively lower than the ealeium 
level in more than 90 per cent of the children. 
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TABLE I 


CALCIUM-PHOSPHORUS RATIOS IN CHILDREN FROM 7 TO 11 YEARS OLD BEFORE AND AFTER 
MINERALIZATION AND VITAMIN THERAPY 


CA “MINERAL PERCENTAGE 


NAME AGE DATE 
(MG.) (MG.) PRODUCT INCREASE 

B. K. 9 yr. 6/ 4/36 10.0 2.8 28.0 
Male 11 mo. 10/10/36 12.5 5.6 71.0 150 per cent 

M. M. 7 yr. 4/24/37 7 4.0 28.4 
Female 5 mo. 12/ 8/37 10.6 6.0 63.6 125 per cent 

D. K. 7 yr. 5/29/35 62 3.1 25.4 
Male 4 mo. 2/15/36 212 5.6 62.7 150 per cent 

H. 8. 8 yr. 2/18/36 6.8 3.0 20.4 
Male 1l1/ 4/36 9.0 5.0 45.0 125 per cent 
6/22/37 12.2 5.5 67.1 233 per cent 

B. J. 10 yr. 12/10/34 6.0 2.9 17.4 
Female 4/ 7/36 8.0 3.1 24.8 33 per cent 
5/25/36 12.0 5.6 67.2 295 per cent 

B. M. 9 yr. 11/30/34 72 3.0 21.6 
Male 3/29/35 11.1 5.0 55.5 175 per cent 


D. 8. 


Male 8 yr. 12/13/34 5.0 2.6 13.0 
5/ 9/35 8.5 3.6 30.6 125 per cent 
12/31/36 11.5 5.5 63.2 395 per cent 


2. The younger the child, the greater is the necessity for a larger intake of 
all mineral salts for adequate mineral metabolism. 

3. The increase in the growth of bone layers in the trabeculae was revealed 
in the x-ray films by a greater density, after mineralization was established and 
after the ealeium-phosphorus level was increased to normal, 100 :43. 

4. The time required to increase the retention of phosphorus in the blood is 
usually two or three months longer than that required to raise the level of the 
calcium in the blood. This is dependent upon two factors: (a) the chemistry 
and compatibility of the food ingested and (b) the age of the child and the rate 
of growth in bone development. (Children in the age period between 6 and 10 
years require a much greater daily mineral intake than those in the age group 
from 11 to 15 years.) 

5. In comparing the ealeium and phosphorus ratios in children between 7 and 
11 years old and the ratios in children between 11 and 14 years old, I found both 
a proportionate and a relatively lower calcium and phosphorus level in the chil- 
dren between the ages of 7 and 11 years. This fact leads me to believe that there 
is a greater need for a larger mineral intake in this period of growth than would 
be indicated by the ratios in the children between 11 and 14 years of age. 

6. The above fact explains why a much greater daily mineral and vitamin 
intake is necessary for children up to the age of 15 years than for adults. 

7. There was not one ratio in this group in which the product of the caleium 
level and the phosphorus level was greater than 28.4. 

8. In four of the seven children the produets of the caleium-phosphorus 
ratio were not higher than 18, and the lowest was 13 (Table I). Under these 
conditions, it is not to be expected that bone growth necessary for physiologic 
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tooth movement accompanying orthodontie treatment could proceed. Therefore, 
adequate ossification could not occur, as Petersen’? has shown. 

9. I have compared abnormal changes in the investing tissues of the teeth 
during orthodontie treatment with those occurring in physiologic tooth move- 
ment. 

a. I believe more and more that the principal cause for the absorption of 
roots from the use of all types of appliances can be attributed mostly to severe 
mineral and vitamin deficiencies in the blood and the tissues, excluding those 
cases in whieh excessive pressure or force has been carried to the point of dental 
pain or discomfort. 

b. Also I believe that the loosening of teeth during treatment is due to the 
common occurrence of these mineral and vitamin deficiencies, causing the delay 
of adequate growth of bone and preventing the reattachment of the ruptured 
fibers of the peridental membrane. 

We must remember that, in the modifications of the investing structures to 
meet the changed functions during tooth movements, the adaptation of the strue- 
tural elements involved to an increase in the stress brought to bear upon the 
alveolar bone is entirely dependent upon their cellular metabolism and nutrition. 
These principal changes demand that the fibers of the peridental membrane be- 
come re-embedded in the newly formed bone layers by the osteoblasts and that 
the ecementoblasts reattach the fibers to the surfaces of the roots. Eisenstaedt™ 
showed that this took place when no infection was present. 


THE CALCIUM AND PHOSPHORUS RATIOS IN TWELVE CHILDREN, ELEVEN TO FOURTEEN 
YEARS OLD (TABLE II) 


This includes the interpretation of the biochemical analysis of the caleium 
and phosphorus ratios and products in twelve children by a first, second, and in 
some, a third examination as follows: . 

1. Of these twelve patients, eight were boys and four were girls. Those hav- 
ing a third analysis were re-examined within four to five months after the second 
analysis was made. 

2. Four of these patients showed severely low phosphorus levels, below 2.7 
mg., i.e. H. P., B. J. L., N. H., and B. G. (Table IT). 

3. In the second analysis of the caleium and phosphorus ratios made in this 
age group, it was noted that the phosphorus level increased more rapidly in these 
children than in those between the ages of 7 and 10 years. 

4. Only seven of the twelve patients were examined for the vitamin C index, 
as our chemical test had not been simplified and perfected until Jan. 15, 1937. 
Three of these children showed a vitamin C index below the normal level of 2.0 
mg. per 100 ¢.c. of blood. 

5. In nine of the twelve patients the second analysis showed a marked in- 
crease in the product of the ealeium and phosphorus levels, over the first analysis, 
which revealed ten patients having a product less than 40, the level at which 
ossification takes place. In only three patients, H. P., N. O., and J. G., was the 
ealeium-phosphorus product not increased above 32. Hence, mineralization was 
effective in 75 per cent of the patients. 
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TABLE IT 


THE CALCIUM TO PHOSPHORUS RATIOS IN TWELVE CHILDREN, 11 To 14 Years OLp, BEFORE 
AND AFTER MINERALIZATION AND VITAMIN THERAPY 


PERCENTAGE 
CA P MINERAL 
NAME AGE DATE (tG.) 
ie H. P. 12 yr. 6/ 2/37 105 2.0 25.0 
: Male 4 mo. 12/24/37 11.5 2.0 23.0 — 8 per cent 
4/18/38 9.9 4.0 39.6 + 78 per cent 
B. J. L. 13 yr. 1/11/37 9.0 2.0 18.0 
Female 6 mo 11/ 6/37 10.6 5.2 51.2 + 90 per cent 
4/18/38 10.5 4.4 46.2 — 11 per cent 
N. 0. 11 yr. 8/18/37 7.5 4.6 33.5 
Female 1 mo 3/15/38 7.5 4.0 30.0 — 9 per cent 
Ww. F. 12 yr. 7/17/35 9.0 3.8 34.2 
Male 11/12/36 12.0 5.8 69.8 +100 per cent 
N. K. 14 yr. 10/12/36 10.5 3.6 37.8 
Female 4/26/37 10.6 5.0 53.0 + 78 per cent 
10/ 4/37 11.5 5.6 64.4 + 20 per cent 
DK. 11 yr. 1/ 3/35 6.5 3.1 22.1 
Male 3/26/36 12.0 5.1 62.2 +190 per cent 
N. H. 13 yr. 9/12/36 8.2 2.5 20.5 
Male 4 mo 11/23/37 11.0 5.6 61.6 +201 per cent 
E. 8S. 12 yr. 10/15/36 8.0 3.1 24.8 
Female 11/ 2/37 11.0 5.8 63.8 +160 per cent 
B. G. 12 yr. 1/23/35 5.5 2.6 14.3 
Male 8/ 7/35 11.6 5.5 63.8 +290 per cent 
4/28/38 12.5 5.8 72.5 + 14 per cent 
H. M. 13 yr. 7/25/35 7.2 3.0 21.6 
Male 3 mo. 3/25/36 11.5 5.2 59.8 +165 per cent 
J. G. 14 yr. 2/13/36 10.2 5.0 51.0 , 
Male 9/25/37 6.5 4.0 26.0 — 50 per cent 
4/22/38 9.8 3.8 37.2 30 per cent 
B. 8. 11 yr. ll/ 7/35 9.8 4.1 40.1 
Male 1/ 4/36 12.0 5.1 61.2 + 50 per cent 


6. The calcium level was more rapidly increased in the eight boys than in 


the four girls. 
7. In the five children who had a third chemical analysis, we found the 


calcium level increased more in proportion than the phosphorus level. This 
illustrates that the absorption of the calcium salts was relatively more rapid than 


the phosphorus salts. 
8. Another observation in nine of the twelve children, made from the second 


chemical analysis, showed that the increase of both the caleium and phosphorus 
was balanced and approached the normal ratio of 2 to 1, or 100 to 43. 


HUMB-SUCKING CHILDREN’’: THE CALCIUM-PHOSPHORUS RATIOS IN SIX PATIENTS 


OF A GROUP OF FIFTEEN (TABLE II) 


Six patients with dentofacial deformities, one 18 years old, and five between 
7 and 11 years old, were examined. Except for one patient, D. B., aged 7 years, 
whose ecaleium-phosphorus ratio was 9.2 mg.:5.0 mg., all the products of the 


4 
x 


Biochemical Etiology and Diagnosis of Malocclusion 241 


calcium level and the phosphorus level were below 28.0. This severity of mineral 
deficiency, as recorded by the low phosphorus level, gave a mean average for five 
patients of 2.8 mg., or 45 per cent to 48 per cent below the average for the normal 
phosphorus level, and caused a combined calcium and phosphorus deficiency 
more than 50 per cent below the average normal mineral balance of the blood. 
Of the six patients analyzed, the highest caleium-phosphorus product recorded 
was 46.0 mg. (D. B.), and the lowest product was 17.5 mg. in an 8-year-old boy, 
R. G. 

In thumb-sucking patients having no dentofacial deformity, the explanation 
of such an absence, I believe, is given that adequate development and density of 
normal bone in the alveolar process was maintained to prevent any ill effects from | 
the perverted functional thumb action before the mineral deficiency developed 
in the bone. 


In the past we had believed that the age of the child and the duration of the 
thumb-sucking habit governed the extent of the facial deformity; but, with the 
present new etiological factor of the mineral deficiency in the blood as shown by 
the ealeium-phosphorus ratios, I believe the density of the developed alveolar 
bone determines why some children have no facial deformity from the thumb- 
sucking habit and others do. 


TABLE III 


RATIOS IN THUMB-SUCKERS 


MINERAL 


NAME AGE (YR.) CA (MG.) P (MG.) PROBUCT HEM OGLOBIN 
DD. i. 11 6.5 3.1 20.1 80 per cent 
D. B. 7 9.2 5.0 46.0 65 per cent 
M. 8. 8 7.1 3.0 21.3 ns 

R. G. 8 8.2 2.5 17.5 68 per cent 
H. M. 18 9.0 2.5 22.5 75 per cent 
L. N. 11y, 8.0 3.5 28.0 70 per cent 
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CALCIUM-PHOSPHORUS RATIOS IN OVERWEIGILT CHILDREN (TABLE IV) 


In a group of overweight children three patients, whose excessive weight 
varied from 15 to 25 pounds, were studied. No endocrine disturbance was dis- 
covered by medical examination, for, after these patients were placed upon a cor- 
rective diet for a few months, a loss of weight was effected. It was noticeable 
that the movement of the teeth in these children was-very easily accomplished. 
The markedly subnormal phosphorus level, as compared with the ealeium level, 
indicates a serious disturbance in general mineral metabolism. However, in the 
majority of these overweight patients, dental earies was not present. 


TABLE IV 


CALCIUM AND PHOSPHORUS RATIOS IN OVERWEIGHT CHILDREN 


VITAMIN C 


NAME AGE (YR.) DATE CA (MG.) P (MG.) PRODUCT HEMOGLOBIN 


(MG.) 
P. 8. 10 2/ 7/38 10.5 2.0 21.0 70 per cent 0.6 
H. Z. 15 4/ 2/36 9.2 2.0 18.4 80 per cent oe 
A. BR. 13 9/30/37 9.6 2.2 21.1 70 per cent 2.0 
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THE INFLUENCE OF PUBERTY UPON TREATMENT OF MALOCCLUSION AND DENTAL 
CARIES BY MINERAL AND VITAMIN THERAPY IN TWO PATIENTS OF A GROUP BETWEEN 
THE AGES OF THIRTEEN AND FIFTEEN YEARS 


In several patients between the age of 13 and 15 years, severe oral and dental 
conditions sometimes occur during the physiologic activity accompanying the 
growth of the skeleton and other organs in puberty, as shown by the develop- 
ment of dental caries and gingivitis with bleeding gums. These conditions are 
directly paralleled by marked mineral and vitamin C deficiencies of the blood. 

When undertaking orthodontic treatment for some patients without mineral- 
ization, clinical difficulties sometimes develop as mentioned above. 

The first patient, a boy, J. G., seen Feb. 13, 1937, showed a relatively normal 
caleium-phosphorus ratio, with a hemoglobin index of 78 per cent. The evidence 
of maturing physical growth, shown by a rapid increase in physical stature and 
the approach of puberty, led me to believe that in this patient mineralization was 
certainly indicated. The father objected to caleium and phosphorus and vitamin 
therapy. Seven months after the appliances had been introduced, many cavities 
appeared ; the gums became enlarged and swollen with some bleeding. But what 
was more complicating was the loosening of the anchor teeth (six-vear molars) 
to an unhealthy degree. However, no more than normal pressure had been ap- 
plied to these teeth by the alignment arch. 

On Sept. 25, 1937, I insisted upon a calcium and phosphorus determination, 
which was as follows: calcium 6.5 mg., phosphorus 4.0 mg., hemoglobin 70 per 
cent, vitamin C 0.6 mg. Mineralization and vitamin therapy were instituted. 
Within a month the inflamed gums returned to normal, and after three months 
an arrest in dental caries was observed. 

On April 22, 1938, seven months later, a third blood chemical analysis 
showed that the calcium level was increased to 9.8 mg., and the phosphorus level 
reduced to 3.8 mg. ; hemoglobin, 77 per cent ; and vitamin C, 1.4 mg. 


TABLE V 


HEMOGLOBIN VITAMIN C 


NAME DATE CA (MG.) P (MG.) (%) (tG.) 
© MG. 
J. G. 2/13/37 10.2 5.0 78 —_ 
Male 9/25/37 6.5 4.0 70 0.6 
4/22/38 9.87 3.8 77 1.44 


We explain the differences between the second and third chemical analyses 
as shown by the slight reduction in the phosphorus level (although an increase 
in the calcium level took place) as the result of a demand for the mineral salts 
of phosphorus needed in the growth of the skeleton greater than the patient 
could retain for the growth of the new alveolar bone. Hence, some of the mineral 
supply to the boneforming cells, or osteoblasts, in the alveolar sockets was re- 
duced because of the additional demand necessary for the skeletal and glandular 
activity accompanying puberty. The progress of ossification and the new forma- 
tion of bone in the jaws during puberty, therefore, were greatly retarded. 

The second patient, a girl, B. J. L., 1314 years old, was seen in July, 1936. 
The parent objected to a blood chemistry examination and mineralization. Six 


‘ome 
| 


Biochemical Etiology and Diagnosis of Malocclusion 243 


months after the appliances were introduced, active dental caries developed, in- 
volving the erupting second molars. After the mother consented to a caleium and 
phosphorus determination, we found on Jan. 11, 1937, that the ealeium level was 

9.0 mg.; the phosphorus level 2.0 mg.; and the hemoglobin index 75 per cent. 

Ten months later, in November, 1937, after mineralization had been instituted, 

the ealeium and phosphorus determination revealed the following: ealeium 10.6 

mg., phosphorus 5.2 mg., vitamin C 2.0 mg., and hemoglobin 85 per eent. In 

spite of the great improvement made, I believed that the blood analysis could 

not record the exact state of the mineral balance in the skeleton or soft tissues. 

So, I ventured to determine if increased vitamin therapy alone, without mineral- 

ization, would bring about greater improvement or less progress. Five months \ 
later, April 11, 1938, a third chemical analysis revealed the caleium level to be 
10.5 mg., the phosphorus level, 4.4 mg., hemoglobin 64 per cent, vitamin C index 
of 2.4 mg. With the evidence revealed by a reduction in both the phosphorus 
level and the hemoglobin index, the latter from 85 per cent to 64 per cent, I was 
convineed that the patient had to be remineralized and that vitamin therapy 
alone could not maintain an adequate mineral metabolism without the supple- 
mentary use of ‘‘jekom.’’ 

These patients are only a few of many in a group which illustrates the com- 
plications and difficulties sometimes arising during treatment, i.e., dental caries, 
pericementitis, and gingivitis. These patients emphasize the need of adequate 
mineralization during the physical changes of puberty. 

According to the investigation by Bauer, Aub, and Albright,’? it has been 
shown that the mineral reserve of the skeleton is first stored and located in the 
cancellous or spongy bone of the diaphysis, in which the bone trabeculae are 
absorbed first when the phosphorus intake is reduced to the minimum quantity. 

In conclusion, I am convineed that during puberty, which is accompanied by 
such active mineral changes in the skeleton, the mineral reserve in the long bones 
and the tissue changes in the glands and muscles, require a much greater daily 
mineral and vitamin intake than is usually given to these children. 


THE RELATION OF CHILDHOOD DISEASES TO DENTAL CARIES AND MALOCCLUSION 


If dental caries is not fundamentally a mineral and vitamin deficiency, there 
must be some unexplained interrelationship. MeCollum'™ says, ‘‘The results 
showed that the group receiving the extra vitamin D had less than half as many 
cavities as the group without this necessary food factor. Tooth deeay was eut in 
half.”’ 

Price’ has shown that the prevention of caries of the teeth is a reduction in 
the susceptibility to deeay in children by the adequate feeding of minerals, and 
that one ean reduce the number of decayed teeth to zero within a year. 

Parents commonly remark that until a certain age the child had no dental 
caries; then caries appeared. The histories of these patients show that caries ap- 
peared following measles, whooping cough, diphtheria, or any of the so-called 
children’s diseases. After the ecaleium and phosphorus determinations of these 
patients were made, we found a very low ealeium-phosphorus ratio. It is quite 
natural to conelude, therefore, that these diseases caused a disturbed mineral 
metabolism and deficiency in the child, which resulted in the development of 
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dental caries. We are also reasonably safe in concluding that these childhood 
diseases may be a definite factor in the etiology of malocclusion. 


MINERAL THERAPY IN DENTISTRY 


As commonly, but incorrectly described, caleium therapy can be considered 
only as a part of mineral therapy and is very seldom indicated as a single 
therapeutic procedure. Calcium therapy, therefore, can be considered only as 
one of many factors included in mineral metabolism and nutrition. Necessarily, 
there is a close interrelationship between the absorption of all minerals present, 
in the intestines; their special use in the metabolism of the body emphasizes the 
fact that their physiologic action is collective in the repair and rebuilding of tis- 
sues resulting from the effects of deficiency and infectious diseases. Therefore, 
calcium therapy per se is not therapeutically or physiologically indicated in 
dentistry. 

In its report entitled, ‘‘Caleium and Phosphorus Compounds in Dentis- 
try,’ the Council on Dental Therapeutics disapproves of indiscriminate eal- 
cium therapy. I am in full agreement with this point of view. 

Considering the comments of Shour,’® who says, ‘‘The basis of our present 
knowledge of calcium therapy in dentistry per se is not indicated,’’ I coneur as 
in my remarks on mineral therapy, but not for the same reasons. 

To quote further, ‘‘In cases in which the individual conditions might eall 
for such therapy, on the basis of medical and systemic needs, the prescription 
should come from the physician. Aside from the fact that caleium therapy is 
not needed in the vast majority of cases, there is danger in the routine use be- 
cause of the harm that may result. One instance that was reported to me by a 
well-known pediatrician will illustrate the abuse to which calcium therapy may 
be subjected. This pediatrician was called by a frantic mother who reported that 
her little girl was unable to defecate and needed immediate help. The physician 
found that the feces were practically calcified and that he had to break up the 
mass in order to relieve the child. The clinical history showed that the family 
dentist had prescribed dicalecium phosphate to arrest caries in the teeth of the 
child. He did not prescribe the dose but told the mother that it was candy and 
the child could eat all she wanted. In addition, the child suffered from slow 
bowel movement. The alkalies in the stools from the alkaline digestive juices of 
the bile and the pancreas united with the excess dicaleium phosphate to form 
insoluble calcium soaps. Three mistakes were made; the wrong treatment for 
caries was used, an inaccurate dosage was given, and the child’s general health 


was not considered. ”’ 

In view of the above report, this is no reason for condemning mineral ther- 
apy, but we should censure the dentist for prescribing something that he knew 
nothing about. 

If we think a mineral deficiency is present in our patients, we should not 
casually say to the parent, ‘‘Have. Johnny take some vitamin D or ealeium,”’ 
but in a scientific manner we should prescribe mineral therapy rationally. We 
should instruct the patient to have a blood determination for the ealeium and 
phosphorus levels and ratio and the hemoglobin and vitamin C indices. If the 
ealeium and phosphorus determination confirms the suspicion or clinical evi- 
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dence, then we should intelligently prescribe mineral therapy, supplemented by 
vitamin C and D therapy. We shall obtain much better retention and fixation 
of the mineral salts, so important for the growth of alveolar bone, with vitamin 
therapy, than without it. 


AND BIOCHEMICAL DATA OBTAINED FROM MINERALIZATION AND 


VITAMIN THERAPY 


CLINICAL 


Among the benefits noted from mineralization and vitamin therapy in my 
patients, the most remarkable ones observed were: 

1. The arrest of dental caries in more than 90 per cent of children who fol- 
lowed instructions. This clinical progress was more clearly revealed upon re- 
checking the calcium-phosphorus ratios of those patients who had a second, and 
some a third, chemical analysis made within one to one and one-half years after 
the first analysis. 

2. Dental caries was prevalent in the majority of children and was distin- 
guished biochemically by a much lower phosphorus level than calcium level 
present in the same child, i.e., by the ratio calcium 9.0 mg. to phosphorus 2.5 mg. 
This ratio should be, in this age period of normal children, at least 11.5 mg. for 
the calcium level and 5.5 mg. for the phosphorus level. 

3. Furthermore, in those patients who continued the mineralization and 
vitamin therapy after completion of orthodontic treatment, no appreciable reecur- 
rence of dental caries was observed. 

4. These observations have almost convinced me that dental caries must be 
intimately connected with a very marked mineral deficiency and faulty mineral 
metabolism. 

In view of these facts, I believe it is within the province of the dentist to 
know, understand, and practice nutritional and mineral therapy, for he is the 
first to see and suspect the mineral deficiency and underdevelopment shown in 
the face and jaws. These observations are made practically always from the his- 
tory, physical signs, and the x-ray films of the alveolar bone and jaws. If the 
patient reveals any history of a systemic disease like rickets or scurvy, the pa- 
tient should be referred to the physician. 

In the four years in which I have prescribed mineralization and vitamin the- 
rapy for my patients, I have seen no ill effects. On the contrary, I have seen 
much less nervousness and restlessness in patients in the chair. Parents advise 
me that the children rest better when asleep, that there is a great improvement in | 
their appetite, and that those children who are dull and backward in their school 
work soon show improvement scholastically, after mineralization and vitamin 
absorption are established. Many underweight children also gained weight, and 
fewer appointments were broken because of illness. 


TREATMENT 


Mineralization by ‘‘Jekom.’’—First, the greater the deficiency as shown by 
the ealeium-phosphorus ratios in the blood, the longer the period of administra- 
tion necessary. All patients ought to have a second analysis after four months to 
verify the progress of mineralization. 
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Second, I usually give four (4) 714 grain tablets daily, two (2) twice a day 
for the first two weeks, then gradually increase the quantity to five or six daily, 
until observation has shown an increase in appetite and less restlessness in the 
patient. 

The amount of time required for mineralizing the body through the blood 
usually is from six to ten weeks in children between the ages of 3 to 15 years, 
ten to fourteen weeks in young adults, and three to four months in middle-aged 
adults. 

Finally, it is necessary to remember that the purified bone powder and the 
vitamins are nutrients, which do not act as drugs or medicines, but as restorative 
building materials. 

The principles of mineral and vitamin therapy should not be overlooked by 
the general practitioner, the periodontist, the prosthodontist, and the orthodon- 
tist. 

Vitamin Therapy.—tThere can be no further doubt that the vitamins are 
necessary for optimum health. Years of animal experimentation and clinical 
investigation have shown their true value in medical and dental therapeuties. 
I am much opposed to the so-called ‘‘shotgun,’’ or multiple vitamin, therapy. I 
believe that, in spite of the great progress made in vitamin therapy, we have still 
a long way to go for a true knowledge and understanding of this branch of bio- 
chemistry. The vitamins which are of the most interest to us, of the dental pro- 
fession, are vitamins C and D. 

In spite of the great amount of condemnation, skepticism, and criticism 
which has been advanced against the therapeutic value of the vitamins by the 
medical profession, I am convineed from my experience that they have an impor- 
tant value and part in dental therapeutics and the treatment of malocclusion. 

Vitamin D Therapy.—Vitamin D, known as the fixing and activating agent 
for the salts of ealeium and phosphorus, has in my experience given very good 
results and proved its value in increasing mineralization. It is usually in a com- 
bined form with vitamin A, which is present also in the concentrated state. A 
few remarks, however, concerning the administration of vitamin D and when to 
use it, so that it is most effective for mineralization, are necessary in view of the 
difference in potency of different pharmaceutical products. In the first place, 
there is a variety of the natural forms of vitamin D, but it is present in few foods, 
such as the livers of fish and the yolk of eggs. Second, I have found that the 
natural forms of vitamin D are more readily assimilated than the synthetie 
forms, like viosterol. 

About 1,000 to 1,800 units of vitamin D, U. S. P. XI, is adequate for the 
daily need of children up to the age of 16 years. In some eases it may be neces- 
sary to divide this amount into two portions by the use of the drop method, ac- 
cording to the condition of the patient. 

The best time to give this vitamin, I have found, is one hour before luneh or 
dinner. It is usually taken in the form of a capsule or perle at the same time that 
the ‘‘jekom”’ tablets are taken with a full glass of water, eight ounces. 

Vitamin C Therapy.—tThis vitamin is found, as we all know, in most of the 
citrous fruits, but its potency is variable, and its retention is not constant, de- 
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pending upon the ripeness of the fruit. It has been found that only a limited 
amount is retained by some patients, because of other acids present in the citrous 
fruits. 

Of most interest to us are the diseases of gingivitis and dental caries. How- 
ever, scurvy, whether it occurs in children or in adults affects the investing struc- 
tures of the teeth and often leads to gingivitis and later to pericementitis (loosen- 
ing of the teeth). Upon biochemical diagnosis of these diseases, we find a severe 
vitamin C deficiency, which may be called atypical seurvy. 

The special value of vitamin C cannot be overestimated in terms of bone 
growth and the development of the roots of the teeth, because of its action upon 
the endothelial cells of the inner walls of the capillaries and the venules (Wol- iN 
bach).?* Clinically this has been confirmed by the healing effect which crystalline 
vitamin C has had upon granulating tissues after extraction of teeth and in the 
treatment of all types of pericementitis. As a nutrient, this vitamin is required 
daily throughout the year, and many patients are not permanently cured of 
gingivitis unless they take a great surplus of this vitamin in their diet or take the 
crystalline form in tablets to secure a surplus in the body. 

Experience in the use of this vitamin has shown that its potency is increased 
in the erystalline form when taken separately. When taken in addition to the 
amount in citrous fruits and berries, a greater potency and therapeutic action is 
obtained. 

Crystalline tablets, each 25 mg., three to five daily, before meals and orange 
juice, twelve to sixteen ounces daily, in three portions are prescribed. 

Vitamin C greatly increases the appetite and the digestion of the child. 
‘*Vitamin C deficiency,’’ as Wolbach states, ‘‘may not interfere with the growth 
of tissue cells, but it does prevent or suspend the proper maturation of strue- 
tural embryonie connective tissue. Thus it impairs the strength of the matrix 
and weakens the entire structure. This consequential impairment of the support- 
ing mechanism explains histologically the anatomic abnormalities in seurvy and 
other conditions due to vitamin C deficiency by preventing the formation of the 
matrices of bone and dentine.’’ 

Vitamin C Indices.—These indices have been determined on relatively few 
patients since a more accurate method of chemical analysis per 100 c.e. of serum 
for figuring this index had not been standardized until late January, 1937. 

If three to four weeks after institution of treatment the oral mucosa and 
gums show no improvement, the vitamin C index of the blood should be deter- 
mined again. The average normal index of vitamin C varies between 1.8 mg. and 
2.5 mg. in children between 6 and 15 years, and 1.3 mg. and 2.0 mg. in adults. 


TABLE VI 


VITAMIN C INDICES IN NINE PATIENTS BEFORE MINERALIZATION AND VITAMIN THERAPY 


NAME vit. C (MG.) | N viT. C (MG.) | NAME VIT. C (MG.) 
1.2 & 0.6 M. K, 0.7 
1.1 8. K 2.0 N. O. 1.6 
1.2 D. K 1.0 J. J. 1.6 


These indices show that, when patients have less than 2.0 mg. of vitamin C 
per 100 ¢.c. of blood, inflammation of the gums is frequently found. 
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CONCLUSIONS AND SUMMARY 


The more important findings in my biochemical blood research into the 
etiology and diagnosis of malocclusion of the teeth and dentofacial deformities 
have revealed the following: j 

1. Malocelusion is characterized by a severe mineral and vitamin C defi- 
ciency, in which the phosphorus level of the blood is usually much lower than the 
calcium level, as much as 50 per cent to 55 per cent below the average minimum 
ratio for the age period analyzed. The deficiency in vitamin C was 40 per cent to 
45 per cent in more than 75 per cent of the cases. 

2. The normal ealeium-phosphorus ratio in the blood of children, 7 to 16 
years, varies between 11.0 and 13.0 mg. for the calcium level and 5.0 and 6.5 mg. 
for the phosphorus level, approximately 100:48 for ealeium and phosphorus, 
respectively. 

3. The individual phosphorus level found in the age group 7 to 10 years was 
usually lower than that found in the group between 11 to 14 years. 

4. When the mineral deficiency in the blood is proportionately severe in 
both the ealeium and phosphorus levels, the greater is the arrest of bone develop- 
ment in the alveolar process. 

5. Usually the greater the severity of the phosphorus deficiency found, the 
more frequent was the occurrence of dental caries. 

6. The common occurrence of active dental caries with malocclusion of the 
teeth can be interpreted biochemically by the severe mineral deficiency shown by 
the low phosphorus level and the vitamin C deficiency. 

7. The mineralization of my patients by ‘‘jekom,’’ the assimilable bone 
powder, and vitamins C and D has shown that the chemical balance of the blood 
ean be restored to normal very quickly, as revealed by the increased phosphorus 
and calcium levels, determined in the second analyses within two to four months 
after beginning therapy. 

8. In more than 90 per cent of the patients after mineralization and vitamin 
absorption were established, dental caries was definitely arrested. 

9. Likewise, those patients who continued mineralization and vitamin ther- 
apy throughout orthodontic treatment showed that dental caries did not recur 
in the great majority of patients. 

10. The excellent effects of mineralization upon my patients during the last 
four years have been definitely shown clinically as follows: (A) marked im- 
provement in general health; (B) greater strength and physical activity, with 
progressive increase in height and weight; (C) better progress in school work 
and much less illness from colds and digestive disturbances; (D) better rest from 
sounder sleep at night; (I) greater alertness and cheerfulness; (F}) more rapid 
progress in orthodontic treatment because fewer appointments were broken and 
children were less restless and sensitive while in the dental chair; (G) better 
co-operation from the patients was obtained in the home treatment as carrying 
out instructions. 

11. The effect upon the child of childhood diseases, as measles and whooping 
cough, as shown by the development of dental caries and the resulting mineral 
deficiency in the caleium and phosphorus levels of the blood, can now be inter- 
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preted as an etiological factor in the cause of malocclusion and dental caries. 
After mineralization of these patients, within two to three months, the arrest of 
dental caries was definitely observed. 

12. Vitamin therapy alone, in my experience, has not proved satisfactory, 
and the mineral deficiency in the blood has not been corrected by this form of 
therapeutics. 

13. Owing to the greater body and physical changes in puberty, mineraliza- 
tion and vitamin therapy should be employed at this time, not only for their 
nutritional value, but also as preventive measures against the development of 
dental caries and the further arrest in the growth of the jaws. 
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THE RELIABILITY OF A METHOD OF ORIENTING SUBJECTS FOR 
TEMPOROMANDIBULAR ROENTGENOGRAMS 


T. D. Spemetn, D.D.S., M.S., anp A. S. Maxon, D.D.S., M.S., Iowa Crry, Iowa 


ANY techniques’? have been devised in an effort to obtain undistorted, 

detailed roentgenographic projections of the temporomandibular area. A 
survey of the proposed techniques indicates that various orientations of the 
subject, relative to the film and tube, have been suggested in order to minimize 
the anatomical difficulties involved in roentgenographing the temporomandibu- 
lar articulation. The purely mechanical variables of each procedure, such as 
milliamperage, voltage, and exposure time, are controlled to meet the needs 
imposed by the angulations, skin-target distance, and film used. 

No experimental exidence has been found in the literature showing that 
these technies are reliable in that an operator can repeat them on a given subject 
with identical results. Therefore, it seemed advisable to investigate a temporo- 
mandibular roentgenographie technic, to determine the accuracy with which 
a desired relationship of tube, film, and subject can be duplicated. 

In the roentgenographie procedure" chosen for investigation, the roentgen 
tube remains stationary, the film is positioned mechanically, and the orientation 
of the subject is obtained by means of an adjustable head-positioning device." 1 
Since the tube and film relationships are controlled mechanically and are not 
liable to the variations inherent in a procedure intended to stabilize a biologie 
entity, this study is concerned with the degree of accuracy with which the 
orientation of subjects for temporomandibular roentgenograms can be dupli- 


eated. 
EXPERIMENTAL 


The right and left temporomandibular areas of thirty-six subjects were 
roentgenographed on two separate occasions by the same operator. The extent 
to which the subjects’ positions were duplicated was determined by comparing 
the positions of the mandibular condyles on the first roentgenograms with their 
positions on the second roentgenograms. 

The individuals roentgenographed were young adults, aged 19 to 27 years, 
with relatively normal dental relationships. Both series of roentgenograms were 
made within a period of two months. Thus, possibility of change within the 
joint between the first and second roentgenograms was obviated. 

The roentgenographie technic used was one described by Higley."' By 
means of the positioning device, the subject’s head was oriented in the Frank- 
fort plane and related to the tube so that the external auditory meatuses were on 
the axis of the central ray. The head positioner was rotated 20 degrees on its 
vertical axis and tipped 4 degrees on its horizontal axis. The directions of the 
rotations depend on the temporomandibular area to be roentgenographed, the 
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desired side always being rotated posteriorly and tipped downward. This 
orientation is intended to position the average mandibular condyle for a profile 
projection. The subject was instructed to maintain centric occlusion of the 
teeth throughout the entire procedure. 

In order to determine the positions of the parts registered on the roent- 
genograms, standard reference lines, independent of variation in the subjects’ 
positions, were projected on each film. These lines were obtained by attaching 
to the cassette holder a metal frame, parallel and adjacent to the cassette, which 
interposed a horizontal and a vertical steel wire between the cassette and head 
positioner. The wires, 0.010 inch in diameter, appeared as fine white lines in 
the field of the temporomandibular roentgenogram. 


TABLE I 


MEASUREMENTS FROM THE REFERENCE LINES TO THE CONDYLE ON THE FIRST AND SECOND 
ROENTGENOGRAMS OF THE TEMPOROMANDIBULAR AREAS IN 36 SUBJECTS 


LEFT TEMPOROMANDIBULAR AREA RIGHT TEMPOROMANDIBULAR AREA 
a VERTICAL HORIZONTAL VERTICAL HORIZONTAL 
nai Ist | 2Np | pir. | Ist | 2ND | Dir. | Ist | 2ND | Dir. | Ist | 2ND | DIF. 
1 36.3 1.0 18.3 618.8 325 310 1.5 155 154 0.1 
2 30.6 33.6 3.0 20.4 21.1 0.7 31.3 31.0 0.3 13.6 13.6 0.0 
3 34.3 33.2 1.1 22.7 22.6 0.1 33.8 37.0 3.2 128 111 1.7 
4 29.1 29.1 0.0 20.00 20.1 33.3 33.8 0.5 13.3 143 1.0 
5 33.7 33.0 0.7 18.6 15.6 3.0 37.7 38.0 0.3 15.6 15.7 0.1 
6 27.1 29.0 19 16.7 17.0 0.3 28.6 303 17 16.1 183 2.2 
7 313 314 0.1 16.3 13.5 3.0 33.4 29.6 3.8 105 105 0.0 
8 40.2 39.0 1.2 20.3 23.2 2.9 37.8 39.1 13 14.1 92 4.9 
9 28.0 27.1 09 185 16.7 18 28.2 26.2 2.0 13.7 13.5 0.2 
10 33.7 33.3 0.4 21.2 21.7 0.5 35.1 34.2 0.9 13.6 13.3 0.3 
11 40.7 420 1. 19.2 205 1.3 34.1 33.3 0.8 124 119 05 
12 35.6 343 1.3 19.2 218 2.6 30.3 29.6 0.7 6.7 90 2.3 
13 38.8 38.0 0. 21.7 223 0.6 315 28.5 3.0 10.8 11.0 0.2 
14 32.6 32.8 0.2 16.7 175 08 30.3 34.6 4.3 9.6 12.6 3.0 
15 37.1 36.9 0.2 214 219 0.5 35.0 363 1.3 15.6 15.7 0.1 
16 39.6 38.5 1.1 20.4 22.8 2.4 37.2 348 2.4 8.1 99 1.8 
17 33.2 32.5 0.7 20.3 214 1.1 33.7 29.6 4.1 154 135 19 
18 31.2 31.38 0.1 19.6 185 1.1 31.5 30.6 0.9 10.1 109 0.8 
19 32.8 33.9 1.1 24.7 24.5 0.2 31.1 31.0 17.3 #175 0.2 
20 42.00 43.7 1.7 26.6 25.5 1.1 32.77 35.0 2.3 13.38 14.0 0.7 
21 30.2. 29.1 1.1 20.1 212 1.1 31.7 29.2 2.5 12.6 134 08 
22 315 32.3 0.8 22.3 22.6 0.3 33.7 33.1 0.6 13.4 133 0.1 
23 39.6 414 1.8 25.5 244 1.1 33.6 35.2 1.6 12. 13.0 0.7 
24 33.8 35.6 1.8 19.6 19.8 0.2 28.5 28.7 0.2 111 6138.2 «62.1 
25 38.3 37.2 1.1 36.6 37.1 0.5 114 122 08 
26 405 416 1.1 26.7 28.7 2.0 36.7 37.0 0.5 128 12.7 0.1 
27 37.0 35.4 1.6 22.3 173 5.0 35.0 35.7 0.7 6.1 66 0.5 
28 38.5 353 32 170 163 0.7 353 328 25 45 62 1.7 
29 24.0 27.2 3.2 23.4 229 0.5 24.6 245 0.1 14.0 13.3 0.7 
30 29.7 305 0.8 10.4 8.7 17 30.2 27.1 3.1 13.2 14.2 1.0 
31 33.6 34.1 0.5 164 16.6 0.2 31.8 32.2 0.4 16.1 173 1.2 
32 255 24.1 14 225 219 0.6 24.0 23.8 0.2 12.6 117 0.9 
33 27.2 275 0.3 212 222 1.0 24.2 24.7 0.5 11.0 11.7) 07 
34 28.2 265 1.7 23.4 222 1.2 298 27.2 2.6 18.2 154 28 
35 32.3 33.0 0.7 22.2 22.3 0.1 38.2. 40.2 2.0 12.3 89 3.4 
36 35.0 34.3 0.7 215 21.6 0.1 36.8 39.6 2.8 6.0 7.6 1.6 


*All dimensions are in millimeters. 


The degree of accuracy with which the subjects were repositioned for their 
second roentgenograms was determined by comparing corresponding measure- 
ments from the mandibular condyle to the constant reference lines on the two 
series of roentgenograms. It was felt that a comparison of measurements in- 
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dicating condyle positions would be the most severe test of the accuracy of 
positioning the subjects since the condyle position is dependent both on head 
orientation and mandibular relationship to the rest of the head. A vertical 
measurement was taken from the most superior point of convexity of the con- 
dylar process to the nearest point on the horizontal reference line. A horizontal 
measurement was made from the most posterior point of curvature of the 
condylar process to the closest point on the vertical reference line, Fig. 1. All 
measurements were made with a millimeter gauge equipped with a vernier, so 
that readings could be made in tenths of millimeters. The measurements were 
made by an individual other than the one who took the roentgenograms, after 
both series of films were completed, and, directly on the roentgenograms viewed 
under constant transillumination. 

In Table I the corresponding measurements on the first and second roent- 
genograms of each subject are presented in adjacent columns, followed by the 
differences between each pair of similar measurements. The right and left 
roentgenogram measurements were grouped separately. The actual dimensions 
are of little significance in this study. The differences between the corresponding 
dimensions indicate the accuracy of repositioning. 


Fig. 1.—Diagram of temporomandibular roentgenogram with the vertical and horizontal 
reference lines. _ The vertical and horizontal measurements (V and H) were used to determine 
the condyle position relative to the reference Lines. 


Since there appeared to be no significant variations between the measure- 
ments and differences of the right and left temporomandibular roentgenograms, 
the data were combined for further discussion. 

The data consist of seventy-two pairs of measurements of each of two di- 
mensions used to locate the position of the mandibular condyle for the roent- 
genograms. The following procedure was employed to determine whether the 
second roentgenograms consistently showed larger or smaller measurements than 
the first. The measurements on each first roentgenogram were considered as 
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the standard for comparison, and the differences between these dimensions and 
the corresponding measurements on the second roentgenograms were marked neg- 
ative if the second measurement was larger, and positive if the second measure- 
ment was smaller. The number of these directional differences and their means 
are shown in Table IT. 

TABLE IT 


DIRECTIONAL DIFFERENCES BETWEEN MEASUREMENTS ON THE First AND SECOND 
ROENTGENOGRAMS 


ZERO 
POSITIVE DIFFERENCES NEGATIVE DIFFERENCES DIFFER- 
ENCES 
NO. ISUMIN MM.| MEAN NO. |SUMIN MM.| MEAN NO. 
Vertical 37 42.9 1.16 34 43.7 1.28 1 
Horizontal 43 38.7 0.90 27 42.9 1.59 2 


Since the number and magnitude of the positive and negative differences 
are so similar, it would appear that there is no consistent directional error be- 
tween the first and second positioning of the subjects for the roentgenograms. 

The differences, irrespective of sign, were arranged in a frequency distribu- 
tion table, Table III, grouped in one millimeter intervals. In order to further 
indicate the dispersion of the differences, the median, the 75th percentile, and 
the 90th percentile were determined. 


TABLE IIT 


FREQUENCY DISTRIBUTION OF THE DIFFERENCES BETWEEN THE CORRESPONDING MEASUREMENTS 
LOCATING THE CONDYLE POSITIONS OF THE FIRST AND SECOND TEMPOROMANDIBULAR ROENTGEN- 
OGRAMS OF 36 INDIVIDUALS 


DIFFERENCES IN DIFFERENCES IN 
INTERVAL VERTICAL MEASUREMENTS | HORIZONTAL MEASUREMENTS 

| NUMBER | PER CENT | NUMBER | PER CENT 
0 to 0.9 35 45.8 40 55.5 
1.0 to 1.9 22 30.5 18 25.0 
2.0 to 2.9 8 4.2 8 11.3 
3.0 to 3.9 7 9.7 q 5.6 
4.0 to 4.9 2 2.8 ] 1.4 
5.0 to 5.9 1 1.4 
Median 1.1 0.8 
75th Percentile 1.9 1.7 
90th Percentile 3.1 2.9 
Maximum 4.3 5.0 


The median vertical difference was 1.1 mm., or in 50 per cent of the in- 
stanees the deviations of the second positions of the condyles from their first 
positions in the vertical direction were less than 1.1 mm., while the remaining 
50 per cent of the instances showed vertical deviations greater than 1.1 mm. 
Also, 75 per cent of all vertical differences were less than 1.9 mm.; 90 per cent 
were less than 3.1 mm.; the maximum difference was 4.3 mm. 

The median horizontal difference between the first and second position of 
the condyles was 0.8 mm.; 75 per cent of all horizontal differences were less 
than 1.7 mm.; 90 per cent were less than 2.9 mm.; the maximum difference was 
5.0 mm. 
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DISCUSSION 


This study indicates that the temporomandibular roentgenographic pro- 
cedure used allows an operator to reposition subjects for second roentgenograms 
with vertical and horizontal deviations from the origirial positions of less than 
2 mm. in 75 per cent of the instances. 

It is felt that the extent to which accurate repositioning of the subjects ean 
be accomplished is indicative of the reliability of the roentgenographie technic 
investigated since the tube location is constant and the film is positioned me- 
chaniecally. 

Whether or not variations in position of the magnitude found in this ex- 
periment are great enough to invalidate comparisons of successive temporo- 
mandibular roentgenograms of the same individual cannot be determined from 
the data presented here. 
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THE TREATMENT OF DECIDUOUS AND MIXED DENTURES 
JoHN E. Taytor, HoLuywoop, Ca.ir. 


IFTY per cent of the children under 9 years of age who are wearing ortho- 

dontic appliances do not need them. The appliances may be doing harm 
instead of benefiting the individual wearing them. They are placed in the mouths 
of these children either through ignorance or for economic reasons. After 
thirty years’ experience, the above statement is my sincere conviction. 

In this conviction I realize that I stand practically alone among my fellow 
orthodontists. You have asked me for my reason for following such a pro- 
cedure in defiance of what might be termed as accepted standards of practice. 
The question is fair enough, for no problem is more vital than is this question 
of when to treat. 

My reply is that it depends entirely upon the individual case, and economics 
has nothing to do with it. I wish to make this so plain that it will be impossible 
to either misquote or misunderstand me. 

To acquire a reputation for refusing to take very young children for treat- 
ment is very damaging to any practice. The dentists who refer cases to you, 
as well as the general public, very quickly form the idea that in no ease will 
vou accept these young children until they arrive at the.age when all permanent 
teeth have erupted. In my opinion no more vicious idea could be spread among 
the profession and laity than this doctrine of doing nothing until the eruption 
of the permanent denture. The idea should be instantly condemned at every 
opportunity. 

To quote Dr. Milo Hellman, ‘‘Orthodontie procedure should be instituted 
when it will do the most good and be of undoubted benefit to the individual.”’ 
And to quote Dr. Joseph Eby, ‘‘The person who can master the when and how to 
treat with moderate skill is a better orthodontist than the mechanical genius 
with beautiful appliances whose work is not founded on sound diagnosis. ’’ 

Let us first consider the deciduous denture. In doing so I shall quote 
rather freely from the papers of such men as Dr. Samuel J. Lewis of the Merrill- 
Palmer School, Detroit, Mich., and from Drs. Friel, Todd, and Hellman. These 
men, recognized authorities through extensive research covering a period of 
years, have provided much data and information to guide us in our individual 
endeavors. 

In all fairness, no paper could be considered as unbiased if it failed to stress 
the advantages of early treatment in all cases that need treatment. We are all 
aware of the advantages of having the teeth in a functional relationship during 
growth, because functional occlusion has more to do with the development of 
the face and jaws than has any other factor. No one questions the value of early 
treatment in all eases that reveal an unmistakable tendeney to grow worse and 


‘ Read before the Southern Section of the Pacific Coast Society of Orthodontists, Dec. 
9, 1938, 
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more complicated as time passes. This criticism is leveled at those who eare- 
lessly mistake a developmental variation for a real malocclusion. 

Authorities agree that most every type of malocclusion found in the adult 
denture can be found also in the deciduous denture. Dr. Lewis states that, 
while the diagnosis may be the same in the deciduous as in the permanent 
denture, the treatment need not be the same; that we may, and often do, mis- 
take a developmental variation for a malocclusion. 

Now what is meant by a developmental variation? For example, Dr. Lewis 
calls our attention to the fact that if we were ‘‘to examine a large number of 
children at the age of 4 years, we would find a relatively small number of cases 
of malocclusion. If you examine the same number of children at the age of 
nine, the incidence of malocclusion would suddenly increase. <A third examina- 
tion at the age of 12 years would reveal a perceptible decrease.’’ Now what has 
happened is that we have failed to grasp the fact that not all of the malocelu- 
sions of the deciduous and mixed dentures are real maloceclusions, but rather a 
developmental variation, which, in many eases, is self-corrective. 

**Friel’s description of the occlusion of the deciduous denture is quite at 
variance with the orthodox conception, that in the molar series each tooth is 
antagonized by two teeth in the opposing jaw. He found that the first and see- 
ond molars antagonized each other in unworn teeth and that the distal surfaces 
of the second molars end off flush. He thus accounted for the frequent appear- 
ance of an end-to-end occlusion of the first permanent molars upon eruption. 
However, as wear takes place, the mandible shifts forward so that each tooth in 
the deciduous series is antagonized by two in the opposing jaw. This adjust- 
ment occurs early in some eases, in others as late as 9 years of age. It often 
happens that an apparently deep anterior overbite changes to an edge-to-edge, 
or even to an open-bite, during this period of adjustment.’’ Dr.,Lewis further 
states, ‘‘A study of the impressions of teeth and dental arches of the Merrill- 
Palmer School, made yearly, substantiates the findings of Friel in the main.”’ 
If that is true, we find ourselves treating a perfectly normal condition in the 
belief that it is abnormal. 

Again quoting from Dr. Lewis: ‘‘A peculiar thing happens in the maxilla 
between 814 and 914 years of age. There is a decided dip in the curve, or an 
apparent dimensional decrease. Here, then, a modifying condition arises. We 
know there can be no dimensional decrease during growth, except as it affects 
soft tissues. Something has obscured the growth picture. A close examination 
reveals a rather large buceal protrusion of the cuspid erypts. As these teeth 
move toward eruption, they force the deciduous cuspids to seek some sort of 
occlusion with the mandibular cuspids. In seeking this occlusion, the cuspids 
actually move in towards each other, and the distance between the points 
measured actually decreases. ”’ 

According to the authorities quoted, it is no longer to be considered as good 
practice to follow the theories of Dr. Bogue relative to developmental spacing 
of the deciduous denture at about the fourth or fifth year. You ean no longer 
justify the practice of expanding the deciduous or mixed denture in the belief 
and hope that it will insure the normal relationship of the permanent denture. 
It was formerly believed that to correct a malocclusion in the deciduous denture 
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would prevent a recurrence in the permanent denture. Authorities quoted find 
no evidence to sustain this view. It may be said that it is an axiom that there 
is no positive relation between the positions of the deciduous teeth and the 
eventual positions of their successors. In defiance of this knowledge, ortho- 
dontists continue to expand the deciduons and mixed dentures in the belief 
that it will assure the normal eruption and alinement of the permanent denture. 

During the reign of Dr. Bogue’s theory, I have had oceasion to call on many 
of my orthodontist friends. In the reception room and in the chair I have ob- 
served a number of small children from 4 to 7 years of age, who looked like a 
lot of little bull dogs. Their arches were expanded ‘‘high, wide, and hand- 
some.’’ I had them in my practice too, but some of the most distressing cases 
of adult malocclusions I have ever had followed such treatment. 

You may decide that in a given case, the arches are contracted and in need 
of expansion. You measure between certain teeth, using special anatomic land- 
marks. Investigators point out, however, that these landmarks are not fixed 
points, since the teeth may change their positions during growth. A roent- 
genographic view of the deciduous denture may reveal a crowded arrangement 
of the permanent teeth. We are apt to forget, however, that while there is a 
dimensional increase in bone increment incidental to growth, the teeth themselves 
do not change in size. ‘‘The amount of dimensional increase is conditioned by 
an increase in the amount of tooth material in the permanent series.’’ 

We will now consider the mixed or transitional stage of dentition. In doing 
so, it will be well to remember that the author has in mind a stage of develop- 
ment, or a physiologic age, rather than a chronologic one. 

One relatively short period of treatment and one period of retention is the 
ideal of orthodontic effort. Eliminating the third molars, the permanent denture 
starts at the age of 6 years and continues until about the age of 12 or 13 years. 
To treat most any child over that long a period is unthinkable today. At 8 years 
of age vou are treating perhaps only 40 per cent of the permanent denture, and 
that percentage is all that matters in the final outcome. Years ago Dr. John 
Mershon showed us that our appliances cannot be synchronized to growth 
processes and may actually be producing malocelusions instead of correcting 
them. The same idea applies to retainers. 

Most all biologists agree that there is a period of accelerated growth during 
that preadolescent age of from 10 to 12 years. It is during this period that all 
of the deciduous teeth disappear and are followed by the permanent teeth. It 
is my contention that we should take advantage of this period of dynamie ac- 
tivity and place the permanent denture in a normal functional relationship. 
It seems so much more sensible than the routine practice of today, viz.: Either 
a much too long period of treatment or the alternative of treating at 7 and again 
at 11 or 12 years of age. 

How many times have you made the necessary corrections in a given ease at 
the age of 8 or 9 years, placed your retainers, and at a later period found that 
the second premolars have erupted lingual to the line of occlusion? It would 
seem unpardonable to treat most any case for five or six years. It is also unwise 
to treat a child at 7 and again at 11 years of age when one period of treatment 
of from one to two years would suffice. 
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For many years it was believed that when a child came in with a maxillary 
diastema, the proper thing to do was to start orthodontic treatment at once, 
which would close the space and provide room for the lateral incisors. We 
now believe that it is perfectly normal for the maxillary central incisors to erupt, 
and remain for several years with a space between them. In other words, what 
we thought was abnormal and in need of correction is now recognized as the 


normal. 

Dr. Lewis, who for many years conducted research work along this line, 
states that over 95 per cent of such spaces will normally close on or before the 
eruption of the permanent canines. This is another reason for the abolition of 
that diabolical and useless custom of removing the frenum labium by surgical 
means. In defiance of the opinions of leading students of orthodontic problems, 
it has been a mystery to me that men of my profession continue to remove frena 
surgically and follow it up by placing appliances to close the diastema, when, 
according to leading authorities, it would soon close of its own accord and with- 
out interference. 

We must consider each case from the standpoint of etiology, diagnosis, and 
treatment, in sequence. If you are sincerely looking for the cause of malocclu- 
sion in these young children, your investigation will reveal many things to you. 
It may have its origin in glandular dysfunction, improper diet, persistent and 
harmful habit or other causes, which from the very nature of the case would not 
indicate the placing of appliances at that particular time. At this stage of our 
investigation we should be professional, instead of mechanical, minded. In 
many eases to locate the cause and remove it is all that is needed to make the 
cure. From the complex nature of our problem it is, of course, impossible to 
locate the cause always. 

But whether the cause is located or not, is it not wise to place the case under 
observation until that time arrives when it ean best be treated physiologically 
and also be of undoubted benefit to the individual? 

In the beginning of this paper it was stated that 50 per cent of the children 
under 9 years of age who are wearing appliances do not need them. This 
naturally implies that perhaps 50 per cent of the children now wearing ap- 
plianees actually need treatment. The question arises, What type of case de- 
mands treatment during the deciduous or transitional stage of dentition ? 

No absolute rule can be given. In my opinion all definite mesioclusion 
cases should be treated as early as possible: All cases in which a tooth or all 
of the teeth of the maxillary arch are in lingual occlusion to those of the 
mandible; all eases where you find what is known as a ecross-bite; and all cases 
where the molar teeth of the mandible are in complete lingual occlusion to those 
of the maxillary arch, that is, so far lingual as to afford no occlusion at all. 

It is best to approach the problem of treating neutroclusion and distoclusion 
eases with caution. It is here that so many cases are treated at an early age, 
when such eases could be treated better, economically and physiologically, at a 
later age. We have shown that it is not good practice to follow the theories of 
Dr. Bogue. We, also, have much evidence that we should not always follow 
Pont’s index and expand the arches during the transitional stage. 
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Much evidence has been presented by Friel and others that the appearance 
of distoclusion cannot safely be called malocclusion during the deciduous or 
mixed stage of dentition. One should not treat deep overbites during this stage 
either. Lewis states that the overbite often changes to the normal or even so far 
as to be an open-bite at a later age. 

My plea is that in the future you give more careful consideration to the 
etiologic factors in the eases of children under 9 years of age. You must decide 
whether the corrections you propose to make will remain so, or whether the 
amount of permanent good to the individual will justify the routine placing of 
appliances. Your judgment should tell you whether the case will grow more 
and more complicated or whether it is one that should be placed under observa- 
tion. 

One hears much about bimaxillary protractions in this modern orthodontic 
period. While searching for material for this paper, I have had oceasion to go 
over the histories of many cases of young children that I have treated during the 
deciduous or transitional stage of dentition. To my surprise I found that in 
every case in which I had treated early, I had a bimaxillary protraction to con- 
tend with in the permanent denture. This brings up a question for you to con- 
sider very earnestly. Did my early treatment have anything to do with pro- 
ducing the protraction or not? 

Ask yourselves the question, how many children with eases of this nature 
come in for treatment at the age of 12 years or older who have not been pre- 
viously treated? It seems to me that it is entirely possible that our appliances 
have been producing this condition rather than preventing it. 
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OPEN-BITE 
CAsE REPORTS 
CLARE K. MADDEN, GREENWICH, CONN. 
ILE two cases which | wish to present are both of the so-called open-bite 
type. My object in presenting them together is to illustrate the similarity 


in the malocclusion and age of occurrence and the difference in the conditions 
under which they developed. 


The first cast (Fig. 1) shows a boy, 9 years of age, when treatment was 
started. There was no history of early loss of deciduous incisors or delayed 
eruption of permanent incisors, and there was no apparent upset in the 


growth factors. 


Read before the New York Society of Orthodontists, New York, Oct. 31, 1938. 
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Treatment.—Considerable lateral expansion, as shown in the lower cast, 
was obtained by lingual appliances. Treatment and retention were continued 


until deciduous teeth were lost. Fig. 2 shows the occlusal views, the first east 


at beginning of treatment and the second, the condition after some lateral 
expansion was obtained. During this period there was no tendeney toward 
an open-bite as seen in Fig. 3. At eruption of the premolars, when the boy 
was about thirteen vears old, it was apparent that there was still some lateral 
development necessary, as shown in the lower cast. Molars and premolars 
were in a satisfactory mesiodistal relationship, but the maxillary incisors were 
in labioversion. Lingual appliances were again placed, and, as expansion 


progressed, the bite began to open as shown in Fig. 4. 


The masseter-temporal exercise was prescribed, and the patient was in- 
structed in the correct positioning of the tongue during talking and swallow- 
ing. A high labial arch with auxiliary springs to the central and lateral in- 
cisors was placed. Treatment was continued until it was obvious that this 
treatment was not correcting the open-bite condition because the tongue force 


was apparently equal to, if not greater than, the appliance force. 
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Bands were then placed on the maxillary and mandibular anterior teeth, 
and swivel tubes were placed on the molar bands. Labial arches were en- 
gaged in the brackets and intermaxillary elastics used as the motivating force 
for closing the open-bite. In a period of eight months there has been a con- 
siderable reduction in the amount of the open-bite as shown in Fig. 5. These 
casts were made after bracket bands had been removed and just before the 
placement of a maxillary Hawley and a mandibular lingual. The lingual was 
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constructed with a U-shaped wire soldered above the lingual to prevent the 
tongue from being forced between the teeth. 


The second case is that of a boy who was 13 years of age when casts of 
his teeth were first made. At this time a decided over-bite was present, as 
seen in the lower cast. The upper casts were made about two years later, 
and a marked open-bite was then present. There was no history of early loss 
of deciduous incisors or later eruption of permanent incisors, and there was 
no apparent growth disturbance. Fig. 7 shows lateral views of this case. 


These two cases are similar in that they were both open-bite types and 
that the opening of the bite occurred at approximately the same age. There 
is a difference, however, in the conditions under which these open-bites de- 
veloped. The first patient did not develop an open-bite during orthodontic 
treatment at the age of 9 years, but did develop an open-bite during ortho- 
dontic treatment at 14 vears of age. The second patient had no open-bite up 
to the age of 12 years, but developed an open-bite at 14 years of age, though 
he was never treated with orthodontic appliances. This case, therefore, developed 
the open-bite threugh a natural growth process, and so I ask you: ‘‘Why do 
we have open-bites?”’ 


It would appear that these open-bites, since they developed at 13 and 14 
years of age, would not be a result of tongue habit formed at the transition 
stage, between the loss of the anterior deciduous teeth and the eruption of 
the anterior permanent teeth. 


Are there possibly some growth factors at this age which might have 
caused this change? Could it be that vertical growth of the bones of the head 
has caused an open-bite in both cases? Or, perhaps, did a tongue habit de- 
velop at this age which would cause a similar open-bite in both cases? Would 
the fact that the bite opened in one case without orthodontic treatment and 
in the other case during orthodontic treatment indicate that this opening of 
the bite may be caused by some other factor over which we have no control? 


In other words, are we right in assuming a responsibility for the opening 
of the bite in cases which are being treated with orthodontie appliances when 
we definitely know that bites also open in cases which are not being treated 
with orthodontic appliances? 

We, of course, realize that no conelusion can be drawn from the report 
of two cases, but it does call our attention to the fact that this open-bite con- 
dition is a problem which is still a mystery and which still requires study for 


a proper solution. 


DISCUSSION 


Dr. Lewman M. Waugh.—May I compliment Dr. Madden on the very orderly manner 
in which he has prepared and presented his clinic. I would like to ask him a question. 
Inasmuch as both of these cases developed in the average eruption period of the second 
permanent molars, I am wondering if he gave consideration to some influence that they 
possibly might have exerted in causing these open-bites? 

Dr. Madden.—I believe some consideration was given to that, Dr. Waugh. However, 
I appreciate your raising that point, because I apparently did neglect to bring that out. 
Just what the influence was in either case, I cannot say from recalling them now as they 
developed. 
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Dr. Frederic T, Murlless, Jr—I am glad that Dr. Waugh asked that question at this 
time. This is an opportunity to test the diagnostic value of gnathostatics. Granted that we 
cannot be minutely accurate in any measurement made on the living body, a sequence of 


models taken during this developmental period would show something of the growth changes 
occurring in connection with the eruption of the second molars. Possibly the maxillary molars 


may have contributed quite as much to the open-bite as the mandibular ones. I am convinced 
of the high value of gnathostatics in diagnosis, and I believe that method would be useful 
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A NEW AUTOMATIC STAMPING MACHINE FOR THE CONSTRUCTION 
OF ORTHODONTIC ATTACHMENTS 


M. AupEN D.D.S.. New York, N. Y. 


HIS machine, which was designed after the heavier foot and power presses 


used in industry, should make a desirable adjunct to the well-equipped 
orthodontic laboratory. It is light and compact, weighing only thirty pounds 


Fig. 1.—Showing press ready for use with die for stamping McCoy open tube attachments 
in place. 

Figs. 2 and 3.—Showing the machine with automatic feed attached. 

Fig. 4.—Showing manner in which metal strip is fed automatically into die. 

Presented before the Thirty-Sixth Annual Meeting of the American Association of 
Orthodontists, Los Angeles, Calif., July 14, 1938. The New York Society of Orthodontists, 
Nov. 1, 1938. 
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and measuring 18 by 8 by 6 inches, yet powerful enough to produce any 
type of orthodontic attachment. 

The plunger, carrying the die, is operated by the handle to which it is 
attached. <A suitable bed in the base carries the counterdie (Fig. 1). In this 
manner each downward stroke of the plunger brings the two halves of the 
die together pressing the metal into the desired shape. Adjustable guide stops 
are located on the frame and die. 

A further refinement is an automatic feed (Fig. 2) which is attached to 
the bed and synchronized with the movements of the handle and plunger. In 
this manner a strip of metal is fed into the die automatically as the handle is 
raised and lowered; the completed stamping falls into a compartment below 
(Fig. 3). 

Some of the attachments that can be produced are the McCoy open tubes, 
tie brackets, Ketcham snap hooks, and universal brackets. 


Erratum 


On page 143 of the article by Edwin G. Flint, ‘‘Supernumerary Teeth,’’ in the February 


issue, Fig. 12, showing supernumerary molar causing pressure absorption, was printed upside 


down. 
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HEREDITARY OPALESCENT DENTINE (DENTINOGENESIS 
IMPERFECTA) 


KE. Roperts,* Ursana, I. ScHour,t IL. 


INTRODUCTION 


ANY cases of hereditary abnormalities of human teeth have been re- 
ported. Some of these which involve the dentine and enamel are listed 
in the references. Among the more recent reports, those of Noyes,?” Hodge and 
co-workers,'' and Skillen®** show that dentine is primarily affected. Roberts*’ 
reported a family in which the teeth of certain members were soft and wore 
away rapidly, a condition common to both the deciduous and the permanent 
teeth. The case was, in gross appearance, very similar to that reported by Clark 
and Clark,® and for this reason it was thought that the enamel was primarily 
affected. 

The purpose of this paper is to present in detail the histologic and genetic 
studies of this condition. 

Noyes”® summarized his observations of this anomalous condition in both 
deciduous and permanent teeth as follows: peculiar bluish brown color of the 
teeth; normal enamel; complete obliteration of the pulp, and atypical dentine 
showing increased dentine matrix and irregular arrangement of tubules. 
Hodge" in 1936 confirmed the findings of Noyes and in addition found in the 
dentine a very low microhardness, an abnormally high percentage water con- 
tent, and a low inorganic content. Hodge suggested the term hereditary opales- 
cent dentine. 


MATERIAL AND FINDINGS 


Our findings are based chiefly on the radiographic studies of the teeth of 
three members (V-18, VI-6, VI-8, Fig. 1) of the family and on the histologic 
studies of the teeth of V-18, Fig. 1, which were extracted prior to the prep- 
aration of full dentures. Our findings confirm those reported in the litera- 
ture and throw additional light on this interesting condition. 

Gross Analysis —The teeth appeared normal in size and form but showed 
a marked abrasion, and the enamel was lost exeept near the gingival level (Figs. 
2 and 3). The enamel chipped and fractured readily. Funetion could be 


*From the Division of Animal Genetics, College of Agriculture, University of Illinois. 
7From the Department of Dental Histology, College of Dentistry, University of Illinois, 
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maintained, and further abrasion was prevented only after the insertion of 
gold inlays which covered the entire occlusal surfaces (Figs. 4 and 5). An- 
other dentist, who has had experience with this type of defect, places inlays 
on the crowns of the teeth soon after eruption to prevent abrasion, which pro- 
ceeds rapidly without protection. We expected to find much pain in these 
teeth, incident to the marked abrasion, but the patients had experienced no 
pain, and the teeth were not very sensitive. 

The teeth, especially the exposed dentine, showed an amberlike translu- 


cency or opalescence. Caries was not apparent. 

Radiographic Analysis—The loss of enamel and dentine through abrasion 
was marked. The pulp showed prominent recession and a very marked progres- 
sive decrease in the size of the pulp chamber and pulp eanal. 


= BROTHER AND SISTER 


|] = MALE © = FEMALE [ }H.) = HUSBAND AND WIFE 


[0 = DIED IN INFANCY [x] = INFORMATION NOT OBTAINED = cerective TEETH 


1.—Pedigree of a family with an inherited defect of dentine. This character is dominant 


Fig. 
and will not show in the children unless possessed by one of the parents. 


The fact that the x-ray films (Fig. 6) of a younger member of the family, 
who is 7 vears old, show in the unerupted teeth a normal contour of the crown, 
a normal thickness of the enamel, and a normal outline of the pulp indicates 
that the clinical changes are chiefly a posteruptive phenomenon. Fig. 7 shows 
changes which have taken place in a 14-year-old girl. (Compare with normal 
teeth in Fig. 8.) The roots appear to be shorter than normal. 
Ilistologic Analysis —The following changes were observed in ground and 
decalcified sections : 
I. Enamel: The ground sections showed a normal structure in the enamel. 
Il. Dentine: A. The dentine nearest to the enamel (mantle dentine) ap- 
peared normal. 
Bb. The remaining (cireumpulpar) dentine showed an atypi- 
eal structure characterized by: 
1. Irregular tubular arrangement. 


2 
OO 
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Fig. 2.—Casts of teeth with defective dentine. Left: From boy 7 years of age (VI-8, 
Fig. 1). Right: From girl 14 years old (VI-6, Fig. 1). Teeth have been darkened to show 


more clearly the amount of wear. 
Fig. 3.—Casts of teeth from same boy and girl in Fig. 2. Teeth have been darkened to 


show amount of wear. 
Fig. 4.—Cast of teeth of father of boy and girl in Figs, 2 and 3. These teeth have been 
partially protected by gold crowns. 
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LOWER MOLARS BICUSPIDS & CUSPID ANTERIORS 


Fig. 5.—Radiograph of teeth of father (V-18, Fig. 1) with defective dentine. Teeth protected 
by gold crowns. 
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Fig. 6.—Radiograph of teeth of boy 7 years of age (VI-8, Fig. 1) with defective dentine. Changes 
in pulp and enamel have not progressed so far as in sister (Fig. 1) or father (Fig. 1). 
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Fig. 8.—Radiograph of normal teeth of adult. 
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Ba 
Fig. 7.—Radiograph of teeth of 14-year-old girl (VI-6, Fig. 1) with defective dentine. 
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2. Smaller number of tubuli decreasing toward the pulp. 

3. Occasional larger diameter of tubuli and cellular in- 
clusions. 

4. Numerous branchings of the tubuli. 

5. Markedly accentuated incremental stratification of the 
dentine matrix. 

6. Poor calcification. It required only half the normal 
time to decaleify these teeth. 

The cireumpulpar dentine picture resembles irregular 

secondary dentine formation (Figs. 9 and 10). 
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Fig. 9.—A, Diagram of a ground section of a normal human premolar. Note the thickness 
and distribution of the enamel, the regular course of the dentinal tubules, and the extent of the 
pulpal cavity; B, Diagram of a ground section of a premolar of the patient. Note the marked 
abrasion which has resulted in the loss of most of the enamel except at the gingival portion. 
Note the irregular course and scant amount of the dentinal tubules and the almost complete 
obliteration of the pulpal cavity. 


IiI. Pulp: The pulp cavity was markedly diminished in size and filled 
in with the atypical cireumpulpar dentine described above. 
The pulps begin to disappear as early 
are practically obliterated in the case of the 14-year-old (Fig. 
7). The cellular picture was indistinct because of the marked 
obliteration of the pulp (Fig. 9). 


as 7 years (Fig. 6) and 


DISCUSSION OF DENTAL CHANGES 


We recently have had the opportunity of studying several additional cases 
in which the teeth had a typical opalescent appearance. In each ease histologic 
analysis revealed the typical disturbance in dentine formation (dentinogenesis 
imperfecta). In two of these additional cases the patient was suffering from 
osteogenesis imperfecta. It is our impression, and a careful review of the 
literature tends to support this (Preiswerk,?' Haubach,’’ Bauer, Vanderveer 
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and Dickinson,” Naito,'® Adloff,' Becks,* Jeckeln," and others), that an intimate 
relationship may exist between osteogenesis imperfecta and hereditary opalescent 
dentine. This possibility merits further investigation. 

It appears that both the dentinification of the pulp and the opalescence are 
postformative and posteruptive phenomena. The pulp outline is normal in the 
unerupted tooth, and the opalescence is less marked in the newly erupted tooth. 


The essential nature of hereditary opalescent dentine is the imperfect den- 
tine formation rather than the poor calcification, which is probably a secondary 
effect. Therefore while the term *‘hereditary opalescent dentine’? employed 
by Hodge is useful from the point of view of clinieal deseription, the term 
‘*dentinogenesis imperfecta’’ is also useful from the point of view of micro- 
scopic and embryologie description. The term, dentinogenesis imperfecta, also 
has the advantage of bringing the dental changes in osteogenesis imperfecta 
and hereditary opalescent dentine under a common denominator. Beeks® has 
suggested parentheticeally the term *‘‘odontogenesis imperfecta.’’ Since the 
defective formation applies entirely to the dentine, and does not, therefore, 
involve the entire tooth (odont), **dentinogenesis imperfecta’’ is preferable. 


Fig. 10.—A (left), Photomicrograph of a ground section of the mandibular first molar of the 
patient. Most of the enamel has chipped off during the grinding process. The dentine nearest 
to the enamel shows a normal texture; the remaining portion resembles secondary dentine. 
Compare with Fig. 9. B (right), Photomicrograph of field indicated in A, and magnified. The 
dentine nearest to the enamel (mantle dentine) shows a normal pattern but soon shows a 
twist in the direction of the dentinal tubules at ¢. The dentine below is abnormal in texture 
2 ae contains only a few tubules. Their branches are very delicate and resemble nerve endings 
at a. 


The study of this peculiar condition is of more than passing interest as a 
case report. The fact that the ectodermal tissue (enamel) is unaffected, while 
the mesenchymal tissue (dentine) is very much disturbed, marks this condition 
as a mesenchymal dysplasia. We have thus a dissection experiment. In addi- 
tion, the odontoblastic processes (the dentinal fibrils within the dentinal tubuli) 
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are markedly hypoplastic, while the dentine matrix is hyperplastic. <A careful 
study of the mechanism of this and other experimentally induced dentine 
dysplasias may well serve to further our knowledge of the cells responsible for 
dentine apposition. 

Genetic Analysis.—This condition is hereditary and has been traced in the 
family represented in Fig. 1 for seven generations. The first individual in the 
pedigree was born in 1763, beyond which time information was not available. 

From a study of the pedigree, it is obvious that the condition does not 
show in the children unless it is visibly possessed by one of the parents. This 
means that it is dominant in expression. Also, it is apparently due to a single 
gene difference from the normal condition. If this is true, a theoretical ratio 
of 1:1 would be expected among children, one parent of whom possessed the de- 
fect, if it is in the heterozygous condition. The observed ratio of 23 normal to 
22 defective in the pedigree (Fig. 1) is as good a fit as is possible with forty- 


five cases. 


ANALYSIS 


OF GENETIC 


DISCUSSION 
Through the kindness of Dr. R. M. Stephan, College of Dentistry, Univer- 
sity of Illinois, another family with this condition was reported to us. He made 
the following observations: 

1. Both the deciduous and permanent teeth are affected. 

2. The teeth are much smaller than normal, about one-half the dimensions 
or one-eighth the volume. 

3. Enamel appears as a very thin layer, which is not always evident in 
‘adiographs, and is apparently quickly worn away in the mouth. 

4. Pulp chambers and canals show in the radiographs of deciduous teeth 
during formation, but are almost completely obliterated in erupted teeth of the 
permanent set. 

5. The teeth are not sensitive to grinding, indicating that the dentine 
does not contain vital fibrils. 

6. All other oral structures appear normal. 

A pedigree of this family is given in Fig. 11. The mode of inheritance is 
apparently the same as that in the other families discussed in this paper. Among 
seven individuals in three generations, five have defective teeth. If these are 
added to those of the family in Fig. 1, the ratio becomes 25 normal : 27 defee- 
tive, when the theoretical expectation is 1:1, if the affected parent in each case 
is heterozygous. This is an extremely good fit. The deviation from the ex- 
pected is 1, and the probable error +2.48. To be homozygous the gene for the 


defect would have to be obtained from each of the parents. No such case was 
All the children of an individual homozygous for the defect would 


found. 
show it. 

In every case an individual with the defect married a normal person with 
resulting heterozygosity of progeny showing the defect. If D — defect and 


d = normal condition, the heterozygous individual will be represented by Dd. 
Such an individual marries a normal dd. Dd produces two kinds of repro- 
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ductive cells, D and d. The random fertilization of these by the d type pro- 
duced by dd individuals results in Dd and dd progeny in the theoretical ratio 
of 1 Dd : 1 dd. 

The mode of inheritance in the families reported by Clark and Clark® is in 
complete agreement with those discussed in this paper. From correspondence 
with Dr. F. H. Clark, one of the family names found in his study was also 
present in ours. Since this character is so rare, the occurrence of the same 
name in both families, together with the fact that they originally lived in the 
same region of the country, suggests the possibility that the two families are 
related. 

In Clark’s family twenty-three normal and thirty-seven defective individ- 
uals were found. The departure of this ratio from the theoretical is not statis- 
tically significant, yet it is not nearly so close as the one which exists in our 
data. The authors suggest the possibility of not having all the normal children 
included. In the two pedigrees presented in this paper reasonable assurance 
is felt that all children were reported. 


9 10 
L} Defective 
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Fig. 11.—Family with defective dentine reported by Dr. R. M. Stephan. 


In the summary by Finn,’ 220 matings produced 740 offspring, 357 of 
whom were normal and 383 with opalescent dentine. The deviation of thirteen 
from a theoretical ratio of 1:1, with a probable error of +9.17, indicates a good 
fit of the observed to the theoretical expectation. 

This tooth defect is in no way the result of faulty nutrition, though con- 
ceivably it might be accentuated by it. While this condition cannot be con- 
trolled by the diet, it can be prevented from appearing in future generations. 
A dominant character of this kind can be permanently eliminated if the afflicted 
individuals do not bear children. If it were a recessive character, the difficulty 
of eliminating it from the germ plasm would be much greater. 


SUMMARY 


Several cases of hereditary opalescent dentine are described and analyzed 
histologically and genetically. The similarity in the dental changes in hereditary 
opalescent dentine and osteogenesis imperfecta is pointed out, and the charae- 
teristic effects are grouped under the general term ‘‘dentinegenesis imperfecta. ”’ 
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THE EFFECT OF SALIVA ON BLOOD COAGULATION 
JosEPH F. VoLKeEr, D.D.S.,* Rocnuesrer, N. Y. 


BETTER understanding of the factors influencing the clotting time of 
blood in the oral cavity is of great importance in the field of dental 
surgery. In 1927 Hunter! demonstrated that, contrary to popular opinion, 
saliva materially lowers blood clotting time. Subsequently Bellis and ¢o- 
workers,” and Ersner and his associates* confirmed the observation. 

The nature of the agent in saliva responsible for the reduction in coagu- 
lation time is unknown. If we accept the theory of Howell* on blood coagu- 
lation, then we believe that there are two substances in saliva that may pos- 
sibly affect coagulation. They are, i.e., calcium and phospholipids, The latter 
have been shown to be present in saliva by Youngburg® Krasnow and co- 
workers. However, the exceedingly small amounts reported’ and the strong 
possibility that either some or all of the phospholipid is lecithin, rather than 
cephalin, which is usually associated with reduced clotting time, make this 
possibility seem remote. Ersner investigated the influence of salivary calcium 
as an acceleration factor and concluded that calcium was not the agent respon- 
sible for the great reduction in clotting time. 

Although the identity of the acceleration factor has remained unknown, 
some of its physical properties have been demonstrated by previous investi- 
gators. Ersner has shown that Berkefeld filtration of saliva does not diminish 
its effectiveness as a clotting agent, and Bellis has reported that saliva must 
be boiled before any reduction in coagulation acceleration is noted. 

Two phases of the subject will be considered here: (1) a confirmation of 
the previous work reported using a more accurate apparatus, and (2) an 
attempt to identify the agent responsible for the reduction in clotting time 
and to offer a possible explanation of the mechanism by which coagulation 
is accelerated. 
METHODS 

Blood.—Dogs, selected because of the similarity between their clotting 
time, were used as a source of blood. Samples were taken from the jugular vein 
by means of a paraffined syringe. Care was taken to reduce tissue trauma to a 
minimum. 

Saliva.—All samples of human saliva were collected without stimulation. 
Before being used, they were centrifuged for fifteen minutes at high speed. 
In all cases only the supernatant fluid was used. 

Clotting Time Apparatus—In checking the results reported,’* it was 
noted that previous investigators have used Howell’s technic’ exclusively. 
This technic records as the clotting time the minimum period in which a test 
tube partially filled with blood may be inverted without dislodging the clot 
formation, After a lengthy trial this method was discarded for two reasons: 
(1) Reductions in clotting time smaller than two minutes cannot be accurately 


*From the Department of Biochemistry and Pharmacology, School of Medicine and 
Dentistry, The University of Rochester. 

This work was financed by a grant from the Carnegie Corporation. A preliminary report 
of this paper was read before the American Association for the Advancement of Science, Dec. 
27, 1937, at Indianapolis, Ind. 
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measured, and (2) it gives no indication of the time that elapses between the 
beginning and completion of coagulation. Therefore, an apparatus similar to 
those of Mendenhall® and Foster?’ was constructed and proved to be satisfactory. 

The apparatus is pictured in Fig. 1 and is operated as follows: Blood 
from the collection syringe is expelled immediately into a paraffined graduated 
cylinder A, which is immersed in a constant temperature water bath of 38° C. 
This temperature was maintained by the use of an automatic heat regulator 
in conjunction with an electric light bulb and a stirrer. <A paraffined glass 
ball B about 7 mm. in diameter is suspended in the blood by means of a fine 
copper wire attached to a heart lever. The weight of the ball is just sufficient 
to overbalance the one arm of the heart lever. It is counterbalanced with a 
spring attachment C on the other lever arm. At ten or fifteen second intervals 
the spring attachment is released, and, if the blood has not clotted, the ball 
falls downward through the blood causing the stylus D to make an upward 
swing on the kymograph drum. All time intervals were recorded with a 
stop watch. 


Fig. 1. 


To determine the extent of reduction in clotting time repeated tests were 
earried out using human saliva and dog blood. 
Observations—The results are shown in Table I. 


TABLE I 


THE EFFECT OF SALIVA ON CLOTTING TIME 
(AVERAGE CLOTTING TIME IN MINUTES AND SECONDS) 


0.0 C.c. 0.2 C.C. 0.5 1.0 
— SALIVA SALIVA SALIVA SALIVA 
BLOOD BLOOD BLOOD BLOOD 
3743 5:00 4:00 3:00 1:30 
37104 5:30 3:30 2:45 1:15 


3626 4:00 2:45 2:00 1:30 
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From an interpretation of these data it appears that the maximum accel- 
eration in coagulation is brought about when the proportion of saliva to blood 
is in the ratio of something less than 1:2. Chart 1 shows the speed of coagu- 
lation of blood in the presence of varying amounts of saliva. It is interesting 
to note that the proportions of blood and saliva likely to be present in tooth 
sockets fall within the effective range. 


NATURE OF THE SALIVARY AGENT 


In an attempt to show the effect of heat on the activity of the agent, five 
50 ¢.c. samples of saliva were boiled from one to ten minutes, made up to 
volume with distilled water, and tested for activity. No diminution of activity 
was noted except in those samples boiled Jonger than five minutes. 

In addition, the effect of Berkefeld filtration on the agent was studied. 
A 20 ¢.c. sample of saliva was passed through a Berkefeld filter. Suecessive 
2 ¢.c. fractions of the filtrates were tested and compared with the action of 
controls of whole saliva. The clotting times were found to be almost identical. 
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Chart 1.—The effect of widely varying amounts of saliva on the clotting time of blood, Note: 
Volume of blood=2 c.c. 

Howell showed that the agent or agents present in tissue extracts that 
accelerate blood coagulation may be extracted with alcohol or saline solutions 
indicating that they are lipid or protein in nature. In the belief that the 
salivary agent might be of similar composition, attempts were made to deter- 
mine whether the acceleration factor was associated with the lipids or proteins 
of saliva. 

Three 250 ¢.c. lots of saliva were extracted with 2,000 ¢.c, of hot alcohol. 
The alcohol was removed by distillation under reduced pressure, and the 
residues were tested. All the lipid residues were found to be without accelera- 
tion properties. The proteins from 100 ¢.c. of saliva were precipitated with 
saturated ammonium sulfate. This was accomplished by adding ammonium 
sulfate crystals to the saliva to saturation. The precipitate of salivary pro- 
teins and excess ammonium sulfate crystals were separated in a Buchner 
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funnel and taken up in distilled water. This solution was placed in a cello- 


phane membrane and dialyzed in running water for forty-eight hours, at which 
time the barium chloride test for the presence of sulfate ion was negative. 
The protein solution was then concentrated by distillation under reduced 
pressure at 35° C. to the original volume of 100 ¢.c. This solution exhibited 
coagulation acceleration properties similar to a control sample of centrifuged 


whole saliva, as shown in Table II. 


TABLE II 


THE EFFECT OF DILUTION ON THE CLOTTING TIME OF BLOOD 


(AVERAGE CLOTTING TIME IN MINUTES AND SECONDS) 
c.c. 2.0 20 CC. 
6.0 C.c. BLOOD WATER RINGER ’S 
i NO. 
BLOOD 4.0 4.0 4.0 
SALIVA BLOOD BLOOD 
37104 6:20 2:05 3:15 
37171 2:45 0:50 1:40 
37244 5:45 1:10 2:15 
3628 5:20 1:30 2:15 
37208 3:15 1:00 1:45 


AGENT 


SALIVARY 


THE 


MODE OF ACTION OF 


The manner in which the agent or agents in saliva accelerate blood coagu- 
lation is unknown. If we accept Howell’s theories, it might be accomplished 
by weakening the action of the antithrombin by dilution or by hastening the 
neutralization of the antithrombin, To determine whether the first of these 
factors was responsible for the reduction in clotting time, resulting from the 
addition of saliva to blood, varying amounts of water and Ringer’s solution 
were compared with saliva for coagulation acceleration properties. Previous 
investigators! * reported that the addition of water or saline solution caused 

Our experiments show that the addition of 


no reduction in clotting time. 
Ringer’s solution and water results in a decreased clotting time as shown in 
Table II. This had been reported at a much earlier date by Hammarsten™ 


and Howell,'? who also noted the phenomenon and concluded that the dilution 
From the data presented in Table III, it would seem 


factor was responsible. 
that at least a portion of the reduction in blood coagulation brought about by 


the addition of saliva is the result of dilution with water. To determine 
whether saliva accelerates coagulation by the neutralization of antithrombin, 
saliva was added to peptonized dog blood prepared according to Cecil.'® This 
consists of intravenous administration of Witte’s peptone fifteen minutes be- 


TABLE III 


THE EFFECT OF SALIVARY PROTEIN EXTRACTS ON THE CLOTTING TIME OF BLOOD 


TIME 


EXPER. NO. SAMPLE CONTEN' (tN. & SEC.) 
6.0 of Blood 6:20 
2. 4.0 ee. of Blood 2.0 «.c. of Deactivated® saliva 3:30 
a. 4.0 e.c. of Blood 2.0 e.c. of Water 3215 
4, 4.0 ee. of Blood 2.0 c.e. of Saliva 1:40 
5. 4.0. c.c. of Blood 2.0 ¢.c. of Salivary protein solution 1:45 


*Saliva boiled for fifteen minutes and made up to volume. 
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fore samples are to be withdrawn. This increases the antithrombin in the 
blood and results in a greatly prolonged clotting time. The peptonized blood 
thus prepared clotted in about forty-eight hours while samples to which saliva 
had been added coagulated in from ten to twenty minutes. This suggests that 
saliva like tissue extracts accelerates blood coagulation by neutralization of 
the antithrombin. 


SUMMARY 


Reports of earlier investigators that saliva hastens blood coagulation have 
been substantiated by the use of a more accurate apparatus specially devised 
for recording blood clotting time. 

Water solution of salivary proteins exhibited activity similar to that of 
whole saliva. 

Evidence has been presented which indicates that saliva accelerates blood 
coagulation by neutralization of the anticoagulant in the blood. Since dilu- 
tion of blood resulted in diminished clotting time, it is suggested that the 
dilution of the antithrombin is responsible for at least a portion of the re- 
duction in coagulation time. 


The author wishes to acknowledge the assistance of Dr. B. G. Bibby and Dr. H. C. Hodge 
the preparation of the final manuscript. 
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ANALYSIS OF 115 CASES OF FRACTURES OF THE JAWS 


Mitton B. Asset, D.D.S..* Bautrimore, Mp. 


FRACTURE is defined as a break in the continuity of a bone brought 
about by trauma or infection, Of all the fractures suffered by the bones 
of the human body, the percentage of those occurring to the jaws seems to 
have become increasingly prevalent in the past decade. In 1915 Dunning? 
reported Stimson’s work showed these fractures ranked tenth in a list of 
percentages of fractured bones of the body; in 1928 Reiter? in his studies 
placed it sixth. The majority of authors base this rise on the significant part 
motor vehicles play in daily life, a greater participation of both sexes in 
sports, and ‘‘forceful removal of third molars with powerful exolevers.’’t 
When a patient who has sustained a fractured jaw is brought to the hos- 
pital, it should behoove the attending surgeon to call for consultation a quali- 
fied and competent dentist (who should be a member of the house staff), for 
it is he who can better appreciate the desired results. In fractures of the 
jaws, the paramount object is to restore normal occlusion of the teeth simul- 
taneously with the union of bone. 

In the past several years, the literature (both medical and dental) is 
replete with numerous and sundry methods for reduction and fixation. It 
shall be the purpose of this paper to show how, in the majority of cases, the 
simpler methods seem to prove most useful, and also to add additional data 
(with comparison to previous reports) on the cause, occurrence, and treat- 


ment in fracture work of the jaws. 
The following is an analysis of 115 cases of fracture of the jaws selected 


from those seen and treated at the Dental Division of the Baltimore City 
Hospitals from January, 1929, to July, 1938. 

Ser—Of the patients treated, eighty were male and thirty-five were female. 
(Table IT A.) As compared with the charts of previous investigators : Dunning,! 
Reiter? Ivy and Curtis? Schmutziger,t Woodard,® Winter,® Reichenbach,‘ 
Dean,’ Weisengreen and Levin,® and Thoma,’ it will be noted that there is a 
decided increase in the percentage of cases in females as compared with the 


percentage of several years ago. 


TABLE TA 


‘Sex GROUPINGS 


NUMBER PER CENT 


SEX 
Male S80 70.0 
Female 35 30.0 


Age.—The majority of patients was from twenty to thirty years of age 
The youngest 


with diminishing percentages above and below that age level. 
patient was 17 months old, the oldest, 65 years. (Table IT A.) 


*From the Division of Dental Surgery Baltimore City Hospitals, Baltimore, Md. 
+Thoma, K. H.: Clinical Pathology of Jaws, Springfield, 72, 1934, Charles C. Thomas. 
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How our result tallies with previous reports is represented in Table II B. 
This seems to indicate that the majority of cases occurs in young adults. 


TABLE IB 


PER CENT 
MALE FEMALE 
Dunning 1915 1,065 93.0 
Ivy and Curtis 1926 100 90.0 
Reiter 1928 50 92.0 
Schmutziger 1929 179 96.0* 
Woodard 193 50 82.0* 

Winter 1934 200 92.5 
Thoma 1934 Practice 60.0 
Weisengreen and Levin 1936 60 71.0 
City Hospitals 1938 115 70.0 


AUTHOR YEAR CASES 


*Represents author’s computation from data in original work. 


TABLE IITA 


AGE GROUPINGS 


AGE PERIOD 
IN YEARS 
1-10 4 3.5 
10-20 12 10.4 

20-3 40 34.7* 
30-40 26 22.6 
40-50 11 9.5 
50-60 6 5.2 
60-70 2 1.7 
Unknown 14 12.1 


NUMBER PER CENT 


TABLE II B 


PER CENT 
AUTHOR YEAR AGE PERIODS IN YEARS 

20-30 
Dunning 1915 28.0 32.0* 17.0 
Ivy and Curtis 1926 1 ease under 18 yr. 

99 cases over 18 yr. 
Reiter 1928 18.0 42.0* 18.0 
Dean 193 42.0* 36.0 22.0 
Winter 1934 30.5* 29.5 23.5 
Weisengreen and Levin 1936 36.7* 20.0 15.0 
City Hospitals 1938 ; 34.7* 22.6 9.5 


*Denotes the greatest per cent. 


TABLE IITA 


METHOD or INJURY 


METHOD CASES PER CENT 
Automobile accidents 35 
Blow by fist 29 
Hit by objects 16 
Falls 12 
Of unknown cause 
Fall down steps 
Kicked in jaw 
Fall from third-story 
Ran into tail-gate of truck 
Ran into wall 
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Cause.—A summary of the literature reveals that the jaws may be frac- 
tured from as many different causes as there are different ways of self-injury 
or of attack. However, the greatest percentage of cases falls into several 
main groupings, such as automobile accidents, fist fights, and falls (either 
from a distance or from person’s own height). The greatest percentage of 
our cases (30.7 per cent) was due to automobile accidents. Next in order was 
‘‘being hit on the jaw by fist,’’ followed by 14 per cent by being hit by 
objects, 10.5 per cent by falling from person’s own height, 6.9 per cent by 
falling from some height greater than the person’s. The reason was unknown 
in 8 per cent of the cases (Table IIT A). 

We cannot draw too definite a conclusion relative to the method of 
injury, for there are too many variables present: for example, reports from 
some sections of the country differ with others; American authors list differ- 
ent causes than do foreign contributors; urban population will meet with ae- 
cidents most often quite dissimilar from rural inhabitants. In the following 
summary (Table III B), however, taking all reports into consideration, we 
may be safe in stating that fist fights and automobile accidents seem to be the 
main offenders. 

Bones Involved.—Of the bones involved, the mandible was fractured in 104 
cases, or 90.4 per cent; the maxilla eleven times, or 9.6 per cent (Table IV). 


TABLE IV 


BONES INVOLVED 


PER CENT 


BONES “NUMBER. 
Maxilla 11 9.6 


In 1929 Schmutziger* reported the mandible was fractured in 68 per cent of his 
cases ; Woodard” stated in fifty cases only two cases affected the maxilla. 

Site of Injury.—lIn this series the majority of the fractures occurred in 
the body of the mandible: molar region, thirty, or 22.33 per cent ; angle, twenty- 
eight, or 20.9 per cent; mental foramen region, twenty-seven, or 20.15 per 
cent; canine region, twelve, or 9.0 per cent. The condyle was fractured in 
twelve instances or 9.0 per cent. 

In 11 eases of fracture of the maxilla the posterior segment was frac- 
tured four times, or 36.3 per cent; anterior segment, three times, or 27.2 per 
cent ; midline, two, or 18.1 per cent (Table V A). 

Kind and Degree.—Of the total, 76 fractures were single; 19, double; 
5, multiple. The degree showed 32 simple, 25 compound, and 14 comminuted 
(Table VI). Of the 19 cases of double fractures of the mandible, the report 
bears out the fact that when a blow is struck on one side of the jaw and the 
impact is of such force as to fracture the opposite side indirectly (contre coup), 
it will do so diametrically, i.e., a fracture at or near the mental foramen on one 
side will result in a fracture at or about the angle on the opposite side (this 
occurred in 10 cases) ; or, if the fracture occurred at or about the symphysis, 
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TABLE V A 


SITE OF FRACTURE 


NUMBER PER CENT 


SITE OF FRACTURE 
Mandible 


Molar region 3 22.38 
Angle 28 20.90 
Mental region 27 20.15 
Canine region 12 9.00 
Condyle 12 9.00 
Symphysis 7 5.21 
Ramus 6 3.00 
Mazilla 
Posterior segment a 36.3 
Anterior segment 3 27.2 
Midline 2 18.1 
Anterior segment (alveolar) 1 10.9 
Unknown 1 10.9 


B). 


This in general coincides with reports previously published (Table V 


TABLE VB 


SITE OF INJURY 


(EXPRESSED IN PERCENTAGE) 


AUTHOR | YEAR |CASES CANINE MOLAR | ANGLE} RAMUS | CONDYLE 
Dunning 1915 | 1,065 16.5 17.0 21.25 | 41.25* 5.8 0.8 
Ivy and 1926 68 8.8 30.8 8.8 44,1* 7.3 

Curtis 
Schmut- 1929} 135] 13.3t 8.1t | 11.9t 12.5¢ | 22.2*t |11.9t | 11.9t 18.5¢ 

ziger 
Dean 193 50 16.1 12.9 9.7 58.1* 3.2 
Woodard | 1931 50 7.5t 10.6¢ | 22.7¢ | 21.1t |[33.3*t) 3.0t 0.15¢ 
Winter 1934 126 10.3 5.6 14.3 13.4t | 33.4*t |18.2 0.8 3.2 
Weisen- 1936 50 5.0 6.7 33.3* {25.0 3.3 6.7 

green and 

Levin 
City Hos- | 1988) 115 5.2 9.0 20.15 | 22.38* |20.9 3.2 9.0 

pitals 


*Expresses the greatest percentage. 
yComputations obtained by author from writer's data. 


TABLE VI 


KIND AND DEGREE 


KIND NUMBER DEGREE NUMBER 
Single 76 Simple 32 
Double 19 Compound 25 
Multiple 5 Comminuted 14 
Unknown 3 Alveolar 9 


9 


Subperiosteal 


one or both condyles would also fracture (this occurred in 3 cases). The other 
6 cases of double fracture did not show this arrangement (see Table VII). 
Dean® reported this striking feature in 9 of 16 cases of double mandibular frac- 
ture; Ivy and Curtis* reported this in 24 of 31 cases; Woodard’ charted 12 out 
of 17 similar types of fractures. 

Treatment.—The rationale of treatment depends upon the pertinent con- 
ditions of each ease. Fortunately, however, the majority of cases can be 
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handled in one of several convenient methods. In these cases, no new pro- 
cedures were attempted (only, perhaps, to modify). Those that we believed 
most efficacious were employed. 
TABLE VII 


DOUBLE FRACTURES OF MANDIBLE 


NUMBER SITE SITE ON OPPOSITE SIDE 


4 Mental region Angle 

1 Canine region Angle 

1 Mental region Anterior segment (alveolar) 
2 Mental region Molar region 

1 Mental region Angles (right and left) 

1 Molar (third) region Canine region 

1 Symphysis Condyle 

1 Symphysis Canine region 

1 Condyles (right and left) Anterior segment (alveolar) 
1 Angle Incisor region 

1 Angle Condyles (right and left) 
2 Molar region Molar region 

1 Mental region Mental region 

Angle 1 Body of ramus 


TABLE VIII 


METHODS OF TREATMENT OF MAXILLA AND MANDIBLE 


METHOD NUMBER 
Intermaxillary wiring (eyelet method) 41 
No treatment necessary 15 
Treatment unknown 15 
Barton bandage (or modified ) 12 
Open reduction a 
Kingsley splint 1 


Combination of Methods 
Barton bandage and intermaxillary wiring 1 
Barton bandage and intermaxillary wiring and splint 
Barton bandage and open reduction 
Barton bandage and modelling compound 
Intermaxillary wiring and splint 
Headeap, chinpiece, tourniquet elastics, and intermaxillary wiring 
Headeap, chinpiece, tourniquet elastics, and dentures 
Headeap, chinpiece, and tourniquet elastics 


We have found in 41 cases of mandibular fractures that intermaxillary 
wiring was the method of choice. No fixation was necessary in 15 eases and 
the treatment by use of the Barton bandage (or modified) was used in 12 
(Table VIII). 

The intermaxillary wiring method employed is the eyelet method demon- 
strated in a clinic to the dental profession by Graham" in 1912 and modified by 
Eby' and Ivy.* 7° In those cases where no treatment was instituted, the degree of 
injury and fracture was so slight that no active method was employed; how- 
ever, the patient was always advised as to proper diet, degree of exercise, 
oral hygiene, and periodic visits to the clinic. Open reduction was necessary | 
in 5 eases, the Kingsley splint in 5 others. A combination of methods was | 
found necessary in those cases where one would not suffice, and a different 
one was resorted to for proper fixation. It will be noted that the commonest 
type is the initial use of the Barton bandage (or modified) and, if that failed, 
intermaxillary wiring. 
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The advantages we found with the eyelet method are: 

1. The progress of the case (especially the bite) can be seen. 

2. Most cases demand no need for anesthetic. 

3. No delay in the work of the operator. 

4. No discomfort to the patient either physically or cosmetically. 

5. Easily removed and replaced in cases of alteration in design or in 
emergency. 

6. The greatest majority of cases exhibit approximating teeth to use as 
anchorage. 

7. Cleanliness can be maintained of both the mouth and the appliance. 

In cases of maxillary fractures, fixation is maintained according to the 
severity of the injury. In eases of marked displacement, a modification of 
Machat’s extraoral traction’ is employed. The parts are put into proper 
relationship by manual manipulation and maintained by intradental wiring 
and the use of the headeap, chinpiece, and tourniquet elastics to hold the 
mandible firmly in proper occlusion and apply pressure. 

The technique of our modification is briefly: A cloth cap is fitted over 
the patient’s head encircling the hairline corresponding with the calvarium. 
Gauze saturated with plaster of Paris is moistened and applied over the cloth 
wrapping around the head several times. A cap is thus made. A wire hook 
is then placed at each side of the cap approximating the temples, and several 
more wrappings are made securing the hooks to the cap. (The gauze is simi- 
lar to that used in routine fracture work.) 

A piece of flannel or some other soft cloth is then placed under the chin 
from mental region on one side to mental region on the other. The plaster of 
Paris gauze is adapted to this and two hooks (of same kind used for the head- 
cap) are added at each end. If direct application of the gauze is not prac- 
tical, an impression of the chin area should be taken from which the chinpiece 
can be subsequently made. 

The headeap and chinpiece are allowed to set until the plaster of Paris 
has become sufficiently hard. 

Tourniquet elastics (one inch wide) are then tied to each hook of the 
headeap. Holding the chinpiece in place, the elastics are brought through 
the hooks attached to it and when proper traction is secured, the elasties are 
made fast. 

In edentulous cases, Kingsley splint or dentures usually serve as retain- 
ers with addition to the above extraoral traction. 

In those cases of very little or no displacement, no active treatment is 
instituted except advice to the patient as to oral hygiene, cautious mastica- 


tion, and periodie visits to the eliniec. 
CONCLUSIONS 


1. The greatest percentage of fractures of the jaws occur to the mandible 
and to the body of that bone for reason of its vulnerability and lack of ana- 
tomical stability and support. 

2. It is rather rare in children and common in adults due to exposure. 
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3. It is more frequent in man than in woman, but the percentage of cases 
occurring in women is increasing. 
4. The method of injury seems to be, in the majority, automobile acci- 
dents and being hit by fists. 
5. Intermaxillary wiring is the method of choice for fixation of mandibu- 
lar fractures; extraoral traction for maxillary ones. 
6. All fractures demand radiographic examination to show: 
a. Degree and type of fracture. 
b. Additional sites of fracture. 
¢. Evidences of normal, impacted or unerupted teeth in line of fracture. 
d. Assist in determination of prognosis, method and course of treatment. 
e. Evidence in dentolegal cases. 
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Case Reports 


HIS month we have a valuable contribution to our series of case reports 

from Dr. Ziskin, of Columbia University School of Dental and Oral Surgery. 
It demonstrates the value of pathologic examination of an excised tissue. 

Please send all contributions to this department to the editor, Dr. Kurt 
H. Thoma, 53 Bay State Road, Boston, Mass. 


CASE REPORT NO. 23 


HYPERTROPHIC GINGIVITIS 


DANIEL E. Ziskin, D.D.S.,* New York, N. Y. 

The patient, L. C., female, white, aged 20 years, single, was presented Feb. 
25, 1937. 

Complaint was enlargement of gingivae, marring appearance. 

History (Medical) —Her mother had diabetes for fifteen years. Two 
brothers died at birth (stillborn). Patient had pneumonia and measles in 
infancy and was afflicted with deafness as a child. Her throat was always 
‘‘hoarse.’’ Tonsillectomy was performed at 4 years of age. Menstruation 
began at the age of 14 years, is regular, 28-day cycle, five-day duration, 
medium flow. Her breast development was normal. She was otherwise 
negative. 


Fig. 1.—Photographs of front and side views, taken before gingivae were operated upon, 
show marked enlargement. 

History (Dental). —FEruption of teeth was normal. Enlargement of gingivae 
began before the age of 8 years. Orthodontic consultation was sought at 8 years 
of age because of spaces between her teeth. There was no bleeding from gingivae 
at menstruation or at other times. 


*From Columbia University School of Dental and Oral Surgery. 
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Examination (Medical).—Physical examination was negative. Height was 
five feet, weight, 128 pounds. No abnormalities of the genital tract were found, 
and the basal metabolic rate was -4 per cent. Hormone determination from 
collected urine specimen showed no follicular hormone, and follicle stimulation 


hormone was negative. X-ray examination of skull showed the sella tureica 


not enlarged. Sugar tolerance test showed fasting blood sugar 82, one-half hour 
specimen 102, one-hour specimen 100, two-hour specimen 62, three-hour speci- 
men 58. (The numbers 82, 102, 100, 62, and 58 represent mg. %.) 


Fig. 3.—Photomicrograph of mandibular left #6 papilla of L. C. Mag. 45 xX. Alveolar 
gingiva: A, shows definite keratin layer; B, long, slender, pointed epithelial pegs; C, pearl; 
D, greatly increased thickness of connective tissue layer. 

Examination (Dental)—Gross: Teeth were fully developed with spaces 
between the anterior ones. Several fillings and cavities were present. Upper 
first molars had been extracted, probably because of caries. Occlusion was 
irregular, due partly to loss of upper first molars and drifting of premolars 
and molars. Gingivae were markedly enlarged covering about half the length 
of crowns of teeth throughout the mouth and had labial thickness about 2 mm., 
but they were normally pink in color, hard, firm, heavily stippled, without 
tendency to hemorrhage. Slight marginal inflammation appeared in lower 
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molar regions, lingual upper premolars, and labial upper canines. In many 
areas, gingivae were attached to crowns of teeth. There was some subgingival 
ealeulus and little bleeding or tenderness on instrumentation. Presence of 
subgingival calculus in anteriors did not produce gingival inflammation. 

The x-ray study disclosed normal development of the teeth and bone. 
However, it may be pointed out that the occlusal level of the alveolar bone 
was abnormally high, especially in the premolar and molar regions. The inter- 
proximal spaces were small. 


Fig. 4.— Photomicrograph of mandibular left #6 papilla of L. C. magnification (400 xX) 
of epithelial pearl, shown as C in Fig. 3. 


Microscopic Findings.—A clearly defined layer of keratin was found on the 
surface, both on alveolar and areolar mucosa. The layer of keratin on mucous 
membrane was not as heavy as on the areolar mucosa. The epithelial pegs 
were long, slender, and pointed. There was a layer of granulosa cells, not 
very distinet, which varied from one to two cells deep. Intercellular bridges 
were well defined. The basal cell layer was fairly prominent, even, and out- 
lined epithelial pegs distinctly in framelike fashion. No increase in mitosis 
appeared. Prickle cells were of normal size and shape. Epithelial pearls were 
seen in alveolar gingivae. Connective tissue was firm and considerably in- 
creased in thickness, deep staining, and with an abundance of nuclei. Vascu- 
larity was normal. <A small focus of inflammatory exudate showed near the 
tip and another at the level of junction of alveolar and areolar mucosa. Con- 
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nective tissue seemed to push up into epithelium so that the width of epithelial 
covering was somewhat narrower than ordinarily seen. 

Diagnosis —Hypertrophic gingivitis, noninflammatory. 

Treatment.—A flap of the anterior gingivae extending to the premolars 
was raised. The thickness was reduced by excising part of the fibrous con- 
nective tissue. The length was reduced so as to expose the crowns of the 
teeth, and the gingivae were contoured to give the scalloped effect to repro- 
duce the interdental papillae. The flaps were then sutured to place. Maxil- 
lary and mandibular anterior gums were operated upon separately. 


Fig. 5.—Photomicrograph of mandibular left #46 papilla of L. C. Mag. 400 x. Areolar 
gingiva shows definite keratin layer on surface. (Normally, the areolar gingivae do not have 
a definite keratin layer.) 


DISCUSSION 


This case is of special interest because of the history of duration of the 
hypertrophy (since early childhood), the character of the hypertrophy (fibrous, 
noninflammatory), and the possible etiology or systemic implications. It is 
also of interest from the standpoint of treatment. 

The systemic aspects may be listed as follows: (1) The active and pas- 
sive eruption of the teeth seemed to be retarded. This was borne out by the 
x-ray films showing a higher occlusal level of the alveolar bone and an enamel 
attachment of the gingivae at the level of about the center of the crowns. 
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Here, an endocrine factor may have a bearing. (2) The microscopic finding 
of hyperkeratinization was borne out by the finding of epithelial pearls and 
keratin on the areolar gingivae. It was probably a hyperestrogen effect which 
again pointed to an endocrine factor. For this reason, the urine was tested 
quantitatively for estrone. Normally, a few rat units are found. Here, the 
negative findings did not fully bear out the concept of a hyperestrogen effect 
on the gingivae unless we were willing to postulate the concept that selective 
absorption of estrogen may occur and that the gums had taken up more than 
their alloted share. This could explain its absence in the urine and the marked 
estrone effect on the gingivae. This explanation is speculative but feasible. 


Fig. 6.—Photographs showing front and side views taken four months after maxillary anterior 
gingivae were reduced in size surgically, exposing crowns of teeth to full view. 


Fig. 7.—Photograph showing profile of patient taken after operation of maxillary anterior 
gingivae, 

The roentgenogram of the sella turcica and the sugar tolerance test did 
not yield positive information. While the figures in the sugar tolerance test 
were low (especially the one-hour specimen), they were still within the limits 
of normal in the absence of other constitutional findings. 
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Daniel E. Ziskin 


The findings in this case are suggestive of an endocrine imbalance, which 
may have been more positive during childhood than it is at the present time. 


(3) Treatment: Of importance here, is the fact that the only complaint 
of the patient was the gingival hypertrophy presenting an unsightly appear- 
ance. Local treatment would not succeed in reducing the enlargement of the 
gingivae because it was not inflammatory in character, but due chiefly to an 
excess of fibrous connective tissue. The treatment, therefore, should consist 
of surgical reduction of tissue to bring about the desired esthetic effect. 

Follow-up examination on Dee. 6, 1938, about nineteen months after op- 
eration of upper gingivae, showed there had been some regrowth. The gingivae 
were again as heavily stippled as originally. The interdental papillae were 
broad and somewhat thickened. However, the gingivae, though somewhat 


anterior gingivae. There has been some regrowth. 


fifteen months later. 


CONCLUSION 


bility of operative procedures. 


My thanks to Dr. Tsador Hirschfeld, of Columbia University, for Figs. 1, 6, and 7, 


and to Dr. Kenneth F. Chase, of Columbia University, for the operations on the gingivae. 


Fig. 8.—Photograph showinz front view taken eighteen months after operation of maxillary 


enlarged, did not approach the hypertrophied condition seen originally. Whether 
or not the hypertrophy will, in the course of years, return to its original state 
we cannot predict at this time. There has been some growth during the inter- 
val between examination made four months after operation and one made 


In treatment of cases of this kind, it is essential that a biopsy be taken, 
so that the nature of the hypertrophy may be determined. Constitutional 
studies are of help in determining possible etiological relationships and feasi- 


296 
4 


Book Review 


Conduction, Infiltration and General Anesthesia in Dentistry. By Mendel 
Nevin, D.D.S., and P. G. Puterbaugh, M.D., D.D.S. 


This volume is a complete and carefully worked out elaboration of the 
subject of dental anesthesia. Three editions have been printed; however, this 
new fourth edition is more complete, and much of it is devoted to conduction 
and infiltration anesthesia. The drawings, photographs, and x-ray reproduc- 
tions of bones, dissections, and injections are clear, sharp, and quickly make 
a vivid impression upon the mind of the reader. The second half of the volume 
treats in a comprehensive manner the subject of general anesthesia and 
analgesia as it is applied in the dental office. 

Of the changes in technique the most important is the direct approach in 
the mandibular injection. Additional material on the subject has been added, 
and description of the supraperiosteal injection is also included. The buffered 
and alkalinized anesthetic solution is discussed. The book attempts to keep 
up with the trends of the times and makes the point that empiricism in the 
field of local anesthesia is gradually giving way to the scientific approach. 

The authors in the volume attempt to adhere strictly to proved facts; 
notwithstanding, they point out that the accepted fact of today proves to be 
the fallacy of tomorrow. The nomenclature and subject matter have been 
revised to conform with the outline approved by the Curriculum Survey Com- 
mittee of the American Association of Dental Schools in order to make the 
book more acceptable as a textbook. 

It is plain throughout the book that the chief objective has been to prove 
a practical and authoritative guide to both the beginner and the experienced 
practitioner. It is stripped of all superlative verbiage; the salient features are 
presented clearly, concisely, and in a manner that can be understood readily 
by the novice and amateur. This up-to-date volume will make a valuable con- 


tribution to any dental library. 
H.C. P. 
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Editorial 


Preliminary Comment on the Meeting of the American Association of 
Orthodontists, 1939 


ILE 1938 meeting of the American Association of Orthodontists was held 

on the Pacific Coast; and following the plan of rotating the location of the 
meeting, the thirty-seventh annual meeting of the Association will be held this 
year April 17-20 in the Middle West. Under the leadership of Dr. Harry 
Allshouse, Kansas City, Mo., has been chosen as the location. The beautiful 
Muehlebach Hotel, in the heart of Kansas City’s downtown section, is to be the 
headquarters. Within convenient walking distance of the headquarters are 
several other well-appointed hotels and accommodations; accordingly, there 
will be available accommodations for all members and guests of the Associa- 
tion, without difficulty and congestion. 

A program has been arranged that appears to be particularly attractive 
to members of the American Association of Orthodontists, as it is obviously 
keyed to the practical application of modern treatment and consolidates the 
theory of the great advance in treatment which has taken place during the 
past few years. 

Dr. James D. MeCoy of Los Angeles, Calif., the leader of the 1958 meet- 
ing, will present, ‘‘Factors Which Control the Treatment of the Dwarfed Man- 
dible,’? in which he will review past methods commonly employed in the 
treatment of this type of case. In addition to this, he will present avenues of 
help which seem to point to improvement in the effectiveness’ of treatment 
of Class I and II eases. 

Dr. Earl G. Jones of Columbus, Ohio, will discuss treatment of Class I, 
including appliances indicated, diagnosis, and suggestions for a more compre- 
hensive understanding of the various fundamental problems involved in the 
handling of Class I in all its three phases. 

In addition to the above consideration of treatment, a paper entitled, 
‘‘Some Factors Involved in the Treatment of Angle’s Class II, Division 2,”’ 
will be presented by Dr. Charles J. Vosmik of Cleveland, Ohio. This is a class 
of cases which are always of interest to the orthodontist of mature experience 
as well as to those of limited experience in treatment. 

Not to leave out ‘‘x’’ or the unknown quantity, Dr. Vernon Fisk, Toronto, 
Canada, has courageously agreed to present, ‘‘The Treatment of Incipient 
Class HI Malocelusion.’’ Dr. Fisk will discuss experiences and offer sugges- 
tions in the treatment of this classification which it is assured will attract 
great interest among all orthodontists who have been baffled by the response 
to treatment of this type of cases. 

‘‘Some Orthodontic Observations’’ will be presented by Dr. Glenn F. 
Young of New York City. This paper will be a résumé of various and sundry 
ramifications of orthodontic practice, including adult treatment, cooperation 
between the general practitioner and the specialist. Dr. Young’s paper will 
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be timely and will no doubt cover many problems in which there seems to be 
confusion and general speculation in the mind of the average practitioner. 

Then there is to be ‘‘Clinical Observations Relating to the Normal and 
Abnormal Frenum Labii Superioris.’’ This question is another over which 
much confusion of opinion exists. It will be presented by one of mature ex- 
perience in practice and the consideration of the problem. Dr. John E. Taylor, 
Hollywood, California, will discuss this subject, and it will be a problem which 
many will await with great anxiety and interest. 

Mr. Dwight Anderson of New York City will present a subject new to the 
American Association of Orthodontists, ‘‘ Making the Truth Credible.’’ The 
theme of Mr. Anderson’s talk will be a consideration of highly specialized 
skill as contrasted with amateur handling of highly specialized activities. Also, 
a method of making this subject understandable to the average layman has 
been worked out by Mr. Anderson, and it is said he will present this plan to 
the society for its viewpoint and consideration. 

Dr. James B. Brown of St. Louis, Mo., will present a paper, ‘‘The Man- 
agement of Compound Injuries of the Jaws and Face.’’ In these days of 
numerous automobile accidents when the orthodontist is constantly called 
upon for counsel and direction in the handling of badly mutilated fracture 
cases, more information and guidance in the modern technique of treatment 
should prove attractive. This should be a valuable contribution to the 1939 
program. 

‘Facing Facts of Face Growth’’ by Dr. Wilton M. Krogman of New 
York City will no doubt prove interesting because the subject ties in so per- 
fectly with orthodontic treatment. Two things are emphasized: first, that 
the normal pattern is conditioned by individual variation, and second, that 
there is more or less rhythmie sequence and interplay of growth components 
in facial growth and formation. Dr. R. F. Bleiker of St. Louis, Mo., will 
present a paper pertaining to his recent work on the temporomandibular 
joint. He will discuss subluxation and referred pains as a result of closed 
bite and its general effect on the middle ear. Dr. Bleiker will also take up 
the more recent work which has been done on this subject. 

In addition to the above outline of formal papers, a series of case re- 
ports has been prepared, as follows: 


1. ‘‘Cleft Palate as Cause of Maloeclusion; Treatment and Results.’’ Dr. 
Harry E. Kelsey, Baltimore, Md. 


. A Case of Deep Overbite Showing the Principle and Application of the 


Removable Bite-Plane in Treatment.’’ Dr. Andrew Francis Jackson, Phila- 
delphia, Pa. 
‘*Maloeelusion Partly Caused by the Extraction of Bieuspids.’’ Dr. E. C. 
Lunsford; Miami, Fla. 

. ‘Bilateral Distoelusion Case Treated by the Use of the Oliver Guide Plane.’’ 
Dr. F. R. Aldrich, Columbus, Ohio. 

. ‘Correction of Bilateral Lingual Ocelusion of Mandibular Areh Causing 
Extreme Closed Bite.’’ Dr. Charles H. Girt, Pittsburgh, Pa. 

. “The Iereditary Factor in Three Cases of Mesioclusion.’’ Dr. Brooks Bell, 
Dallas, Texas. 
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7. ‘‘Case Report—Macromaxillary and Mandibular Development.’’ Dr. Floyd 
E. Gibbin, Buffalo, N. Y. 

The above outline of the Kansas City program is incomplete at this time, 
inasmuch as other attractions to be presented are pending at the time of going 
to press. In any event, the above preliminary outline should make itself clear 
to all orthodontists that this is to be an outstanding program, stimulating and 
intensely interesting from the standpoint of practical, everyday practice. So in- 
teresting in fact that it is difficult to conceive how any orthodontist in active 
practice can afford to remain away from the meeting. 

There will no doubt be practice pabulum second to none that has ever 
been presented before the American Association of Orthodontists. 

H. C. P. 
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News and Notes 


Annual Meeting of the American Association of Orthodontists 
APRIL 17-18-19-20, 1939 
Kansas Crry, Missouri 


Arrangements are nearly completed for the 1939 meeting. The Hotel 
Muehlebach, in downtown Kansas City, has been selected for the meeting. Be- 
sides adequate facilities for lectures, clinics, exhibits, and entertainment, this 
hotel has many pleasant guest rooms. Rate cards have been sent out and res- 
ervations are coming in rapidly. 

The wives of the members have been provided with a series of events, be- 
ginning Monday evening with a dinner bridge and carrying through Tuesday 
and Wednesday with a breakfast-luncheon, scenie tour and a visit to the Nelson 
Art Gallery, book review, stvle show, and ending with the president’s reception 
and ball Wednesday evening at the New Terrace Grill. 


; Familiar sight to resident Kansas Citian and convention guests alike is the Kansas 
City Union Station, shown in the foreground against a downtown skyline. It provides terminal 
facilities for direct transportation connections to all principal cities. 


Monday will be devoted to the traditional golf tournament. Mission Hills 
offers a beautiful and interesting course. Prizes, for both 18 and 36 hole play, 
will be awarded at the stag dinner Monday evening. This dinner will be at 
the Hotel Muehlebach, with floor show and other entertainment, so that those 
unable to play golf may attend conveniently. 

Reservations are essential and members should make them promptly as 
soon as the questionnaires arrive. Hotel reservations should be made directly 
with the hotel. 

A number of manufacturers and dealers, who serve orthodontists, will 
have commercial exhibits of real value. Members and guests should arrange 
time to see each exhibit. 
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The officers believe members will find the scientific program presents a 
well-balanced plan to aid efficiency and enthusiasm in the practice of ortho- 
donties. Everyone will enjoy the fellowship in addition to the program. The 
officers hope to see you in Kansas City. 


Preliminary Program 
TUESDAY, APRIL 18 
Executive Session: 
Report of Secretary-Treasurer 
Report of Program Committee 
Special Announcements 
Address of Welcome. 
Dr. Clarence R. Decker, President, Kansas City University 
Response, 
Henry U. Barber, Jr., New York City 
President’s Address. 
Harry A. Allshouse, Jr., Kansas City 
AM. Paper: ‘*Faetors Which Control the Treatment of the Dwarfed Mandible.’’ 
James D. McCoy, Los Angeles 
A.M. Case Report: ‘‘Cleft Palate as Cause of Maloeclusion: Treatment and Results. ’’ 
Harry E. Kelsey, Baltimore 
M. TO 2:00 P.M. Informal Luncheon of All Sectional Societies. 
P.M. Paper: ‘* Facing Facts of Face Growth.’’ 
Wilton M. Krogman, New York City 
Synopsis: 
Paper: ‘‘Making the Truth Credible.’’ 
Dwight Anderson, New York City 
Synopsis: 
Case Report: ‘*A Case of Deep Overbite Showing the Principle and Applica 
tion of the Removable Bite-Plane in Treatment.’’ 
Andrew Francis Jackson, Philadelphia 
Executive Session: 
Report of Committee on Revision of Constitution and By-Laws 
Report of Committee on Education 
Report of Committee on Necrology 
Report of Committee on Research 
Report of Committee on Relief 
Report of Judiciary Committee 
General Clinies, 
WEDNESDAY, APRIL 19 


Paper: ‘*Treatment of Class I Anomalies.’’ 
Earl G, Jones, Columbus, Ohio 
Paper: ‘‘Some Factors Involved in the Treatment of Angle’s Class II, Di- 
vision 
Charles J. Vosmik, Cleveland 
Case Report: ‘*The Hereditary Factor in Three Cases of Mesioclusion.’’ 
Brooks Bell, Dallas 
Case Report: ‘*Macromaxillary and Mandibular Development.’’ 
Floyd E, Gibbin, Buffalo 
Executive Session: 
Report of Public Relations Committee 
Report of Nomenclature Committee 
Report of Inter-Relations Committee 
Report of American Board of Orthodontia 
Nomination of Officers 


9:00 
9:50 
10:00 
10:50 
11:50 
12:00 
3:00 
3:45 
4:00 
7:15 
9:00 A.M. 
10:00 A.M. 
11:00 A.M. 
11:15 a.m. 
11:30 A.M. 
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12:30 p.M. Past Presidents’ Luncheon. 
2:00 p.M. Paper: ‘*‘Clinical Observations Relating to the Normal and Abnormal Frenum 
Labii Superioris.’’ 
John E. Taylor, Hollywood, Calif. 
Synopsis: 
3:00 p.M. Paper: ‘‘The Management of Compound Injuries of the Jaws and Face.’’ 
James B. Brown, St. Louis 
Synopsis: 
4:00 p.M. Case Report: ‘‘Malocclusion Partly Caused by the Extraction of Bicuspids.’ 
E. C. Lunsford, Miami, Fla. 
4:30 p.M. Case Report: ‘*‘ Bilateral Distoclusion Case Treated by the Use of the Oliver 
Guide Plane.’’ 
F. R. Aldrich, Columbus, Ohio 
6:00 P.M. Reception. 
7:30 P.M. Banquet. 


THURSDAY, APRIL 20 


9:00 A.M. Paper: ‘*‘The Treatment of Incipient Class III Maloceclusion.’’ 
Vernon Fisk, Toronto, Ontario, Can. 
Synopsis: 
10:30 A.M. Paper: ‘*Some Orthodontic Observations. ’’ 
Glenn F. Young, New York City 
Synopsis: 
12:00 mM. Lunch. 
2:00 P.M. Case Report: ‘‘Correction of Bilateral Lingual Occlusion of Mandibular Arch. 
Causing Extreme Closed Bite.’’ 
Charles H. Girt, Pittsburgh 
2:30 p.M. Paper: To be announced. 
Business Session. 


American Board of Orthodontia 


On April 15 the American Board of Orthodontia will meet to consider’ applications of 
those who wish to comply with the requirements for certification by the Board. This session 
will be held at the Hotel Muehlebach. Those who wish to take advantage of this oppor- 
tunity should communicate with the secretary, Dr. Charles R. Baker, 656 Church Street, 


Evanston, Ill. 


Southwestern Society of Orthodontists 


The Southwestern Society of Orthodontists will hold its annual business session at the 
time of the meeting of the American Association of Orthodontists in Kansas City, Mo., 
April 17-20, 1939. The members will be notified by letter as to the exact time, date, and 


place. 
R. E. OLSON, Secretary-Treasurer, 


1001 Union National Bank Bldg., 
Wichita, Kan. 


North Atlantic Orthodontic Society 


The tenth semiannual meeting of the North Atlantic Orthodontie Society will be held 
at the Hotel Pennsylvania in New York City, on Wednesday afternoon and evening, 
April 26. All ethical members of the dental and medical professions are invited. 

WALTER H. JAcoss, Secretary, 
124 West 93rd St., 
New York, N. Y. 
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War veterans will enjoy visiting the Liberty Memorial—a combined monument and 
building, completed in 1928 in honor of Kansas City’s World War dead. In addition to 
providing a meeting place for patriotic organizations, the memorial houses an extensive col- 
lection of World War posters, helmets, guns, maps and other war relics. An excellent view 
of downtown Kansas City may be obtained by riding to the top of its 277 foot shaft. 
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Mississippi Dental Association 


The Mississippi Dental Association will hold its annual meeting at Gulfport, Miss., 
June 12 to 14, 1939, with headquarters at the Markham Hotel. 
R, Evans, Secretary. 


Ontario Dental Association 
The seventy-second annual convention of the Ontario Dental Association will be 
held at the Royal York Hotel, Toronto, Ont., June 5 to 7, 1939. Dentists from the United 
States and from parts of Canada outside Ontario are weleome. 
Frep J. Conpoy, Secretary. 


Denver Summer Seminar 


The fourth annual Denver Summer Seminar will be held at Denver, Colo., July 2 to %, 
1939. 
R. HuMPHREY, 
1282 Republie Building, 
Denver, Colo. 


Massachusetts Dental Society 


The seventy-fifth annual meeting of the Massachusetts Dental Society will be held at 
the Hotel Statler in Boston, Mass., April 24-27, 1939. The subject of the meeting will be the 
‘¢Trend of Dentistry During the Last Seventy-five Years.’’ There will be outstanding 
speakers from all over the country, a health exhibit, and a clinical program. 

Dr. FRANK W. Rounps, President, 
270 Commonwealth Avenue, 
Boston, Mass. 


Southwest Dental Congress 


At the Southwest Dental Congress, the eight states postgraduate meeting, will offer 
180 hours postgraduate study in nine sections in Oklahoma City, Okla., April 24-28, 1939. 
Harry H. SoORRELS 
General Chairman 
Medieal Arts Building 
Oklahoma City, Okla. 


Annual M. I. Schamberg Meeting 


The third annual M. I. Schamberg Meeting, under the auspices of the Bronx Hospital 
Dental Staff, will be held at 8:30 p.m. Thursday, Apri] 6, 1939, at the Bronx Hospital, 
Fulton Avenue at 169th Street, Borough of the Bronx, New York City. Dr. Robert H. 
Ivy of Philadelphia will speak on ‘‘Pathological Conditions of the Face, Mouth, and 
Jaws’’ illustrated by lantern slides in color. Dr. Harold S. Vaughan of New York and 
Dr. M. I. Schamberg of New York will discuss the paper. All members of the dental profes- 
sion are invited to attend. 

S. M. FRANK, Secretary, 
Committee of Arrangements, 
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University of Pennsylvania Postgraduate Courses 


The School of Dentistry of the University of Pennsylvania offers two special post- 
graduate courses as follows: 

1. Four-day general refresher course, including local and conduction anesthesia, 
radiography, bacteriology, full-denture prosthesis, partial-denture prosthesis, ceramics, 
gold inlay, periodontia. The course will be conducted by the faculty of the school, aided by 
well-known specialists in the fields concerned, from Monday, June 5, to Thursday, June 8, 
1939, inclusive. The fee is $10, payable with application. 

2. Ten-day course in oral surgery, exodontia, and local and general anesthesia. The 
course will consist in part of lectures on the subjects mentioned, supplemented by lectures 
and demonstrations in anatomy, bacteriology, pathology, and roentgenology, pertinent to the 
clinical subjects. Most of the time will be spent in clinical instruction at the Evans In- 
stitute and at various hospitals. This course will be held Monday, May 29, to Thursday, 
June 8, 1939, inclusive. The fee is $75, $25 to be sent with application and $50 payable 
at time of registration at the school. 

Applicants should state their school and class and dental society affiliation. Courses are 
not necessarily restricted to University of Pennsylvania graduates, but alumni will be 
given preference in case the numerical limits are exceeded. 

Application for either course should be made to 


THE DEAN, School of Dentistry, University 
of Pennsylvania 
Evans Institute, 40th and Spruce Streets 
Philadelphia, Pa. 


French Speaking Dentists of North America 
The fifth convention of the French Speaking Dentists of North America will be held 
at Montreal, Mount Royal Hotel, June 8-10, 1939. 


Dr. GERARD BAILLARGEON 
Medical Arts Building 
Montreal, Canada 


Cleveland Dental Society 


The Annual Spring Clinic Meeting of the Cleveland Dental Society will be held 
April 3 and 4, 1939, at Hotel Statler. 


Lester G. GLICK 
562 Rose Building, 
Cleveland, Ohio 


Southwest Dental Assistants Association 


The Southwest Dental Assistants Association will meet in Oklahoma City, Okla., April 
24-28, 1939. 


Notes of Interest 


Dr. Stephen A. Moore of London, Ont., a member of the American Association of 
Orthodontists, is now president of the Canadian Dental Association. Other officers of the 
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Canadian Dental Association who are orthodontists and members of the American <As- 
sociation of Orthodontists are Dr. G. Vernon Fisk of Toronto, chairman of the Journal 
Committee, Dr. W. W. Woodbury of Halifax, Nova Scotia, president-elect, and Dr. Gerald 
Franklin of Montreal, chairman of the Committee on Nomenclature. 

Dr. Walter L. Eckardt, formerly associated with Dr. Arthur C. Engel, announces 
the opening of his office in the Arcade Building, St. Louis, Mo. Practice limited to oral 
surgery, extraction of teeth, diagnosis, and radiography. 

Dr. D. P. Comegys announces the opening of his bungalow office at 809 Kings 
Highway, Shreveport, La. Practice limited to orthodontics. 

Dr. Fred Ralph Blumenthal and Dr. Maynard Edmond Cohen announce the removal 
of their offices to One Raleigh Street, Boston. Practice limited to orthodontics. 


Washington University Dental Alumni Association 


The seventy-third annual meeting of the Washington University Dental Alumni Associa- 
tion will be held on April 12, 1939, at the Dental School Building, 4559 Scott Avenue, St. 
Louis, Mo. 

The program will include: (1) The dedication of a plaque in honor of Dr. Jesse Duncan 
White. (2) A paper, ‘‘ Fixed Bridgework in the Average Dental Practice Today,’’ by Dr. 
James J. Vaughn, Nashville, Tenn. (3) A discussion, ‘‘A Seore of Various Dental Organiza- 
tions and their Purposes,’’ by Dr. R. H. Miller, president, Missouri State Dental Association. 


All ethical members of the profession are cordially invited to attend. 


Dr. JoHN W. ENLOE, President. 
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